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PREFACE .1 
TO THE USER OF THIS MANUAL . . 



Background of Effluent Self-Moni Coring Roifuirement 

k^ith^ passage of the Fetteral- Water Pollution Control Act Amendments of 1972 
(Public Law 92-500) a new perlnit; program y/as creatjjfed to replace and improve 
upon the earller^ permit system v«|hich existed under the 1'899 Refuse Act. 

Under the 1972 Act, the United States Environmental Protection^ Agency is 
required to establish national Affluent linjitations 'and national treatment 
performance standards for all sources of water pollution, including not 
only muniatpal'Ndischarges, but also factories ^ animal .feedlots, and power 
plants. These effluent limitations are the maximum amount of a'pdllutant 
that any discharger may release into a water body. ' 



Ift order to insure }:hat.the prescribed effluent limits are met, every 
discharger is required to obtain an NPDES (National Pollutant Disaharge 
.Elimination System) Permit. Types of water discharge -sources for which a 
permit* is>equired include municipal wastewater treatment facilities; manu- 
facturing plants; agriculture, forestry, mining and fishing operations, and 
pth^r service, wholesale, retail, and commercial establishments having opera- 
tions which result in discharge of water" to the- Nation's bodies 'of water. 

The^NPDE^ Permit is nat a license to pollute. To the contrary, a Permit 
stipulates what m,ay be dischargedVand hQw inuch may ^ be discharged over a 
defined period of time- .Each Permit is tailored to' the discharger, and 
sets specific limits on each effluent. 

Furthermore, the NPDES Permit also requires dischargers to monitor their 
effluents, performing specified tests and measurements at designated fre- 
quencies specified in the individual Permit, and to report .ths amount and 
nature of ill waste components discharged. ^ . 

Training Need Associated with- Self-Monitoring Requirements • ^ 

^Complfancfe with NPDES requires' that all specified tests and measurements be 
jperformed in accordance, with methods specified by EPA and announced in the 
'Federal Register. Only under very limited conditions are deviations from 
specified methods acceptable. ' ^ 

These requirements are the basis of an immediate, massive, training need to 
provide the responsible waste water treatment personnel with the knowledge 
and skills required to comply with the s§lf-monitoring requirement. There ' 
is at present a wide ran^e of initial capabilities for performing the tests , 
and measurements. This ranges from th? situa-tion in the large, fully-staffed, 
fully-equipped facility in which little or no training is required, through 
all shades and Teyels to the limited staff .in small, inad'equatel>i-equ1pped 
facilities in which at present there I9 little or no capability, for ' 
performing the required tests ana measurements. ' 

AT,EMP.(164.3).'1.10.76 . ,. ' ' " . \ 



This 1s one of <i*veral special short-tenn courses recently developed and 
currently under developmertt by the Environmental Protection Agency and 
associate educational Institutions, This Instructor's Guide Is Intended to 
assist other training organizations In conducting training of waste water 
treatment plant operational personnel. In the tests, nAsurements, and. report 
preparation required for compliance with their NPDES Permits* 



TRAINING AVAILABLE OR UNDER DEVELOPMENT TQ MEET 
SELF-MONITORING RtQUIREMENTS 

; 

Title Workers should take this who ; 



Basic Laboratory Skills for Self- 
Monitoring Tests and Measurements 



X 



Sel f -Hon 1 to r 1 ng. Procedures : "xBas 1 c 
Parameters for Municipal Effluents 



Effluent Monitoring Procedures: 
Metal $* Analyses 



Effluent Monitoring Procedures: 
Nutrients ' 



Effluent Monitoring Procedures: 
Flow Measurement and Sampling 
Techniques 



Any of the analytical courses of 
EPA National Training and Oper^-^ 
tionaJ Technology Center for 
specific Permits 



Have little or no laboratory experlencfi • 
or training i and need to develop basic 
skills including use of balances^ pre- 
paration of solutions and reagents; ' 
names, characteristics, preparation 
and care of common laboratory equipment 
'supplies. This course prepares students 
requiring such training for entry into 
the follqwing named courses in which 
■procedures^ for designated tests and 
measur0nents are learned. % 

Have basic laboratory skills, as desig-- 
nateitl above, but need ^o learn one or 
more^ of the procedures required for most 
or all municipal effluents includ-ing BOD, 
fecal conform, pH, suspended solids, 
flow, and Reporting of results. 

Usually have completed the "Basic Parameter^" 
course, but have a Permit which requires 
report on one or more metals. - 

Usually have coinpleted the "Basic Parameters" 
■course, but have a Permit which requires ' 
periodic/report on one or more of the so- , 
called "nutrients*' including- nitrogen and 
phosphorus. 

Have made arrangertients whereby the required 
1 aboratory procedures are performed else- 
where by contract or other special arrange- 
ment, and who are required only to collect and 
care for samples, and to make such tests and 
measurements as'must be made at the sampling 
site. 

Are professional chemists, microbiologists, 
or key laboratory technicians in large ^ 
treatment facilities^'where they work full- 
time doing a designated^series of vtalytical 
tests and measurements. 
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A Personal. Note to the User of this Guide 



.^e ne 



The need for providing this training, and the natare -of current efforts, of / 
the Environmental Protection Agency to meet this need have been discussed in * 
foregoing^ paragraphs. ^ ^ , \ 

Jt is an oversimplification of a classic ^uotat/fSp W^y that all that is* \- 
neede^d to conduct training is to ^*put Mark-Hopkins on one end of>a Tog and a , 
student on the other." It is almo?t'as much an oversimplification^ say that 
all that is needed to, conduct a course Is" to brin^ together the studfents 
and the instractional staff in a classroom and laboratory equipped vritb re- 
quisite equfpm^t and supplies for the instruction to be delivered, ^ 

A short course such as this. Involving both classroom instruction and labora- 
tory application, and with Critical learning outcomes to be achieved within 

*a limited period of time, absolutely requires careful detailed planning, 
preparation, and implementation. Meticulous attention to <letail and effective 

^staff teamwork are essential at every step of course planning, development, 
and implementation. - • ■ 

The purpose of tWs Staff Guide is to provide you, the training staff member, 
with' useful, practical assistance in presenting this course in your own 
facilities. The Guide is a resource. It is not a blueprint to be followed 
rigidly or Unthinkingly. Even with this** guide or any other* form of^assistance, 
you will have to plan^ to think and to prepare in order to perform ef'fectively 
in conductift^^lhvs^^tourse. On the other hand, this Guide should be helpful In - 
reducing th^ amount of original development work you will ^have to do, and it 
should be helpful in suggesting factors in course plarfning and presentation 
which otherwise might be ignored or glossed over, 

you are invi*ted, if\ fact requested, to participate actively in makina tfiis - 
Guide a livtng document which- effectively represents the best experience of 
all in planning, preparing for, conducting and terminating^this course. 
Please provide this office with your constructive suggestions for strength- 
ening and improving upon this Guide, based on your* own experiences in conducting 
the course. Your recomnendations will be fully considered in future editions 
of this and other^Sta,ff Guides for other courses of this series. In the 
event that qi^stiojis arise in interpretation of any aspect of this Instructors' 
Guide, please write Or caU: ^ . . 

Olrrector, National Training and Operational Technology Center ' 
Office of Water Program Operations 
U.S. Environmental Protection Agency 
^ Cincinnati, OH 45268 

' Telephone: (51 3.^ 684-7501 

' Fprmat of this Manual 

This manual consists of two major parts. Part I is concerned with administrative 
aspects of planning, preparing, anti conducting .the course. Part II consists of 
guidance to the instructional staff on. the technical content, learning objectives 
to be achieved by the students, 'and le$son-by-lesson Instructional guides for' 
each of the several self-monitoring procedures covered ij\ this ^urse. 

■ 8 



Part I, which ininediately follows, will h^e Greatest ya^ue to those conducting 
this course for trife first time or for the first few tinfes. With practice 1n ^ 
c^ip^ucting the training most organizations v^ill develop, their own adaptations 
ancN\ramifications of this pUn to meet their own requirements and the specific 
situation, , 

^It is\ strongly urged that each institution conducting this training course 
develop its own formal version of such a guide as this. Staff does change; 
new personnel require indoctrination and training ofi standard procedures of 
the organization they have joined. Rules and procedures promulgated by ^ 
regulatory authority do change; such changes will require adjustment in course 
content.. With repetition of specified tasks, many staff members, however . 
. dedicated, do slip into unconscious variations in practice or omissions in 
detailsl.which can subtly change the character of the cWrse, A formal plan 
and guicle, consciously studied and followed, can help the training instructor - 
'and the ^administrator to avoid many pitfalls. 

Intelligent use of a plan such as this, with variations-as T^roverr necessary, 
can 90 f$F in keeping this course in harmony with the needs of the studwts 
. and with requirements of regulatory authorities. Above alK the course should 
remain fViee of the distractions^ and last-minute corrections of errors or 
omissions <liscovered at-untimely stages in course preparation and presentation. 
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IV 



PA^ I - COURSE BLANrllNG AND MANAGEM^fiT ^ " ' . ' ■ . . 

A. Course Plan and Working Schedules - ' ^ • ' 

'This iegtion considers five topics: ^ * h k ' 

RespoKsibilities-»in self-monitoring training ^ • . 

^ It is an inherent Responsibility of any teacher to provide a learning 
J situation which gives the student the best possible opportunity to develop j 
the target level of knowledge and skills. ' 

In apdition, and^ot tp^'be overlooked, this purse involves a responsibility 
to the regulatory agency— to assure that students acquire specified knowledge 



and 



skills and that these skills, ^e ac.qi^ired to a level .such that data re- 



ported b^ the studeYit will be accet)ted as reliable by the regulatory authority 
Annquncing the cours e ' ^ - • 

TTi 

This section^gWes examples of course euihbuncements, and identifies^ specific 
^information which should be provided- irf any course announcement, 

Suiyriiary plan for the course 

This is a. one-page summary of the course plan in which the reader can 
discover the subject matter coverage, days and agproximat^tlme allocations 
' and the designation of the instructional specialty involved In presenting 
the instruction. ^ ' 

Sample course schedule 

This covers the same information as the^^ummar^y plan. The format is 
differ^nt,^ providing a day^by-day, hour-by-lipur, class schedule. This 
schedule-format has been found most practical at EPA training centers 
for more than 20 years. It wtrks. Jtis recommended for yoir use. , • 

• Milestones in course planning and preparation ^ • 

fach member of the training staff" has individual and cooperative duttes in 
-planning and conducting the course. -Much of the responsibility of each 
staff member is outlined later'in this Guide in the section on Training- 
Staff (Outline 6). The milestone chart shown here is an example of a plan 
' to accompl ish .necessary tasks in a timely manner. Nit is necessary that 
each training institution develop its own logistics of course preparation 
to meet the situation at hand, rt^ls urged that a formal milestone chart 
be developecj. , ^ 

1 . Responsibilities in Self-flonitoring Training 

a. Implications of NPDES - ^ . 

Each Permit issueB^nder the'^ational Pollutant Discharge Elimination 
System (NPDES) includes a program of required self-monitoring analyses 
of effluents and reporting of results at prescribed intervals. 



AT.EMP*(164',3):2.,10.76 
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1) The .methpdoloqy to be folloyed in perfonning the self -monitoring 
teslls and meaLSurement's is described in Issuances in^the F«der*a% 
Regijster (FR), * . / . • 

2) In some cases, two or more alternative procedures are available ^ 
to the analyst for compliance with monitoring requirements. 

3) ' Provisions do exist whereby t+ie regulatory agencies (State and EPA) 

can recommend and penntt use of methods not listecl in the PR. Pro- 
cedures for orderly afpplication of accepted mrthods are described 
i-n the FR issuance at' the end of this section.. It cannot b€j» too^ • 
strongly emphasized that the Permit-holder does not have tTie 
authority to ma^ce- a unilateral decision to introduce ana>yt.ical 
procedures not found jn tbe PR issuances or not specifically 
authorized by the Appropriate regulatory authorities. 

Training Response- to NPDES/PR Requirements % 

1) llethods taught in this and associated courses developed by EPA 
are limited to those most recently prescribed in issuances of 
the' FR. * 

2) Usually, when alternative methods are available, the course will 
include only one of ^the alternatives. In planning the details, of 
a spec^ific course offering, a training representative should in 
every 'case consult with res.ponsible representatives of the 
regulatoV^y- agency in the area in which the course is conducted.^ 
Thisl consultation should Include determination of: 

a) Which, if -any, of more than one alternative analytical method 



Whi _ . , _ 

isl prefeirred (or\required) by the regulatory agenqy for ^he 
Permit- holders under its jurisdictton? 



^ -b) What, if any, changes have occurred since the last course 
offerings which require adjustment 'in course content? 

c) Wha^ advice does the^ regulatory agency have to offe^ about 
thei planned course presentation tfsased on problems encountered* 
in implementation of self -monitoring procedures, and in observa 
tion^s of performance of past graduates from previous offerings 
of the course? ' > ' / ' 

3) The training institution which fails to apply these elementary 
practices, with a result of sometimes- teaching inappropriate 
methods, stands in danger of committing a serious disservice to 
those it purports to serve: . * ^ ' 

a) To the students enrolled^ in the course; and 

b) To the Permit-holding organization, ifrtiich is being 

led to believe that through this training the qualifying 
student will perform self monitoring tests and measurements In 
accordance wllth inethods approved b^ the regulatory authority. 



Respons1bi>itfjs in Accreditation oj Students ' ' >. • • ■ 

1) Successful compleWop of this course of training will b6 a. factor 
uspd by many regulatory agencies 'in the accreditation or Certifi- 
cation of treatment plant personnel to -perforra seVf%-mon,1tori^ 
tests and measurements, " . 

2) the Instructional staff his a responsibility to ferov1<le.;a Veafn^'ng 
experience through which the qualifying stLjd^nt wIlT tia ye .every ^ 
expectation of being able to perfom the requ^lred s^^f^jrijo^nltpr^g 

.procedures In a satlsfactoryy^nher on ^return Tti? ht^-no|™X^-WW 
environment, ' ' * . . 

3) Student E'valuatton and Testi^ng 

For permaneift record of qualification and performance, a* record 

. bf student performance should be made. 

% - \ » 

a) Testis (botfi written and appl1e4)\ should be criterion tests, * ' 
i.e., designed to demonstrate , ability of the student to perform 
th^ required analyses, as contrasted with tests designed to 
develop a comparative rating of tne individual atuderit§, 

^ \- / ' ^ 

b) Written tests should be strictly apph'ed to the procedures 
being taught and. should be appropriate to a written, ansv^. ^ 
Thus definitions, matters of spec1ft6 infortriation, solving of 
problems, *and similar matters are appropriate to written te^s. 

c) Many students will take alarm at written te$ts,.and may not 
perfoirm up to expectations due |o this alarm. One means of 

.alleviating this^fear is to g1ve^open-book quizzes but to expect 
a high standard of performance, 'it^ls "pointed out here that It , 
is more important for the studen.t to- know where to refer for 
needed facts and to check thes§* facts, than it 1s to demonstrate* 
rote memqry. The* memory will come with practice of the te$t 
procedures. The student shoflld learn to check the facts when 
in d^ubt, rather ^than to risk a blunder. * 

I d) Much of the student evaluation will be^^^SS^d on performance^ in 
' the laboratory. It wtll be appropriate to keep-*records on su^ 
factors in student performance as: , , 

(1) Accuracy 1n 'following directions as given; 

(2) Demonstration of acceptable manipulative skills; 

< * 

(3) Reporting of laboratory results falling within accepfable 
* . .relationship to a class norm; and other factor^ as 

determined by the instructor, ^ 

e) Each Instructor is responsible for 'reporting the qjUality of ^ 
f)erformance erf each student for the procedures for which he 
has primary responsibility. These reports Should be written, and 
they shoulfllj be made a part of the permanent course record,. This ^ 
course pi aw provides -for having at least two Instructors Jn the 
laboratory during all laboratory phases of the course. At any 



given session, one instructor w-lll be the 'designated primary 
instructor^ with others 'in a supporting role. To make a4system 



"^and to 
member of the 



\ \ like this work satisfactorily in evaluation ot students 
\ ' assure consistence in, student instruction eacfr 

-^instructional team has defnintei if impTiiad^VesponsibiHti-es. ' 
*These Include:' • - ' ■ 

• (1) The primary. instructar is. the individual who reports *on 
. V ' acceptability or nqn-aceeptaBility of student performance. 

' " ■ / ' . ^ 

\. 12} The instructc>r-assistant(s) must .instruct, students in the . 

same-wdy as designated by the primary jnstructpr. Introduction^ 
of individuality in manipulative procedures, order, of pro- 
' ^ cee*ingvwith a test/etc/, can only confuse the student, 

(3) The >nstructor-assistant(s) should bring the prgbl em-student 
to the attention of the primary instr^jctor at tne earliest 

. possible moment. * This is. to prdvide-maximum opportunity to 
« correct problems which, might result t<i failure of the ^udent 

to qualify in^a given aniaiytical procedure, 

(4) Primary insrtructor and instructor-assistants haye, .of course; 

a continuing responsibility of preserving the t^ighest st^dards 
of professional and ethica-1 relationships with each Other 
throughout the course. Differences of optnion^will arise among 
: individuals' of arfy instructional staff. These differences must 
^ be resolved outsid^he clas.sroom ?nd laboratory. Furthermore, 
these differences .rfhe not .sutijeets for airing with students at 
' • any time. , ^ , - 

4)* The Noftqualifying Student ^ - 

a) Thdre is a job/financial^Hjqjgli cation to any»,5tudent failing to 
qualify for any of ,the analytical ^sts and^asuremients included 
in thi^ course Therefore instructors shojSNld be particularly 
careful to 'document the reasons for any npnqualifioation. 

b) Any nonqualifying student 'shduld be entitlVd to be informed on 
- the reason^ Why he is judged^oipqualifyijng, 

c) Ideally, an^ppbr^jnity should be provided for nonqualifying 
students to have another chance to correct deficiencies in ; 
their performance,. This could be accomplished through a number 
of different approaches such as makeup work (eveninjgS) during the- 
course, itself, through repeating the training module in which 
acceptable. results were not achieved (at a mutually agreeable 
time for the studfent and for %e instructor), or by-ehrollment 
in a future offering of^lhe course^ith -participation only in 
th6 module which was failed the first t|fne around. 
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PART II: 



ENVIRONMENTAL 
PROTECTION 
AGENCY 

WATER PROGRAMS 

Guidelines EttablisKins Test Procedures 
for the Analysis of Pollutants 



Amendments 



r>27S() 

Title 40 — Protection of Environment ' ' 

CHAPTER I— ENVIRONMENTAL 
PROTECTION AGENCY 

^ SUBCHAPTER D->WATEfl PROORAMS 

I VrL 630-4 { 

TART 136--GU10ELiNES ESTABLISHINQ 
TEST PROCEDURES FOR THE ANALYSIS 
OF POLLUTANTS 

Amendment of Regulations 

Oil Juno 9, 1975. proposed amendments 
to thp Guidellnfig Establishing Test Pnj- 
cedares for the Analysis of Pollutants , 
^ '40 Cl''fi 136) were published in thePio^ 
tR/ki HEcisTtR (40 FR 24535 i as required 
bv section 304<g) of the Federal Water 
i'oUution d6nlrol^ct Amendments 
1972 («6 Stat. 816, et seq . Pub. L. 92-500, 
197:* > herfeinafter referred to as the Act. * 
Section 304(g) of the Act requires that 
the Admmistratctr shaJl promulgate 
Guidelines establishing test procedures 
for the analysis of pollutants that ^ihall 
include factors which must be provided 
ir. (1 ) any cerliflcaUon pursuant to sec* 
tion 401 of the Act. 'or (2> any permit ap- 
plication pursuant to section 402 of the 
Act Such test procedures are to be used 
bv permit applicants to demonstrate that 
effluent discharges meet applicable pol- 
lutant discharge limitations and by tiie^ 
States and other- enforcement activities'^ 
m routine or random monitoring of ef- 
fluents^ verify compliance with pollu- 
tion control measures. 

Interested 'persons were requeslfed to 
submit written comments, suggestions, or 
objections t»Hke proposed amendmenta 
bv September 7 1975 One hundred and 
tlurty-five letters were received from 
c£>mmenters The followirfg categones of 
^organizations weie represented by the 
commenters ;Federal a^gencies accounted 

^ for twenty-four responses; State agen- 
cies accounted for twenty -six responses; 
locaU agencies accounted for seventeen 
responses; regulated major ^ischargers 
accounted' for .forty-«;even responses; 
triuie and professional organizations ac» 
counted for eight responses; analytical 
lustrtunenf mpinufacturers and vendors 
accounted for seven responses; and an- 
aljtiral service laboratories accounted 

*^^r SIX rebjpnses 

- All comments were carefully evaluated 
b\ a technical review committee. Based 
upon the review of comments, the follow- 
ing principal changes to the proposed 
amendments were made:- 

*A> pr/lnirion? Section 136 2 has been 
amended to update references Twenty 
commenters represex>tii,ig the entire 

. spectrum of responding groups pointed 
nut that the references cited In SI 136.2 
'f'. i36 2<g\and 136 2(h) were out-of-' 
ddte. 55 136 2(f), 136 2fg>. and 136.2(h), 

f respectively, hs^ye been amended to show 
the following editions ^f the standard 
references "14th Edition o( Standard 
Methods for the Examination of Water ^ 
and Waste Water." "1974 EPA Manual 
of Methods for the Azialjisis of Water and 
Waste," and "Part 31. 1975 Annual Book 
of ASTM Standards." 

(B> Identification of Test Procedures. 
Both the content and format of i 136 3. 
"Table I, Uii of Approved Test Proce- 



RULES AND REGULATI 

dures" have teen revised In response to 
tvmity-one comments received fron^ 
8tat4 and local.govemmcnts, loaior regu- 
lated dischargers, professional and trade 
associations, and anal3rttcal laboratories. 
Table I has been revised by: • 

(1) The addition of a fourth column 
of references Which Includes prodedures 
of the United States Geological Suryey 
which are equivalent to previously^ ap- 
proved methods. . 

(2) Ihe addition of a fifth colimm of 
miscefjpuieous references to procedures 
which are equivalent to prevlouriy ap- 
proved methods. ^ / 

(3) Listing generlcally related piram* 
eters alphabetically within four siybcata- 
gories : bacteria, metals, radlk^ogical and 
residue, and by Hinting these subcategory 
headings in alphabetic seqimice rel* 
ative to the remainMv parameters. 

(4> Deleting the parameter "AlglcldBB" 
and by entermg tl)e single relevant al^- 
clde, "Pentachlcn^phenor* by Its chem- 
cal name ^ 

(C) Clarification of Test Parameters. 
The conditions for analysis of several 
parameters have been more specifically 
defined as a result of Comments received 
by the Agency: , , * ' 

(1) In re6p<>nse to five comn^nters 
representing state or loccU governments, 
^Jor dischargers, or analytical instru- 
ment manufacturers, the end-point for 
the alkalinity 'determination is specifi- 
cally designated as pH 4,5. 

(2> Manual digestion and distillation 
are still required as necessary prdlml- 
nary steps for the KJeldahl nitrogen pro- 
cedure Analysis after such dlstlllaltk»i 
may be by Nessler color o(»npartsoD, 
ti^ratloxY electrode, or autoinaM pheno- 
late procedures.^ • , 

(3) In response to eight commenten 
represeptative of Federal and Stttte gov* 
emments, major dischargers, and ana- 
lytical instrument manufacturers^ man- 
ual distillation at pH ^.5 Is now specified 
for ammonia measurement. 

(D) ^euf Parameters an4 Analytical 
Procedures. Forty-four new parameters 
have been added to X^e I. In addition 
Uf the designation oPAalytical proce- 
dures for these new paran^ters, the f<A- 
towlng modifications have Wen made In 
analytic procedures dMignated In re- 
sponse to conunents. * 

(1) The ortho-tolidlne procedilre was 
not approved for the meapuremoii of 
residual chlorine because of its poor ac- 
curacy and precision. Its approval had 
been requested by seven commenters rep- 
resenting major dischargers. State, or 
local governments, and analytical instru- 
ment manufacturers. Instead, the N,N- 
diethyl-p-phenylenediamlhe (DPD) 
method is approved as an interim pro- 
cedure pending more Intensive laboratory 
testmg. It has many of the advantages 
of the ortho-tolldlne procedure such as 
low cost, ease Of operation, and also is of 
acceptable precision and accuracy. 

(2) The Environmental Protection 
JLgency concurred With the American 
Manufacturers' request to approve Its 
procedure for measurement of cok#. and 
( .>pies of the procedure are now avUlable 
At the Environmental Monitoring and 



Support lAboratory. Cincinnati (EMSL- 
CI) \ 

(3) In response to three requests from 
^Mer^l, State governments, and dis- 
chargers, '^hardness.*' may be measured 
•g the^sum of calcium and pJagrtesium 
analysed by atomic al>sorption and ex-' 
pressed as their cart>onates 

(4) The proposal to limit measure- 
ment of feCal conform bacteria in the 
presence of chlorine to only the '*Most 
Probable Number" (MPN) procedure has 
been withdrawn in response to] requests 
from forty-five cbmme^ters includm? 
State pollution control agencies, permit 
holders, analysts, treatment plant op 
era tors, and a manufacturer of analyt- 
ical supplies. The membrane filter (MF> 
procedure will continue to be an ap- 
proved technique for the routine meas- 
urement of fecal collflorm In the pre- 
sence of chlprine. However, the MPN 
l)rdcedure must be used to resolve con- 
troversial situations. The technique 
selected by the analyst must be reported 
with the daU. 

(5) A total of fifteen ob-Jections, re- 
jp^esentlng the entire spectnun of com- 
menters, addressed Uie drying tempera- 
tures used 'for measurement of residues 
The use of differeat temperaturef? in dry- 
ing of total r^idue. dissolve residue and ' 
suspended residue was cited as not allow- 
ing direct Intercomparability'* betwuHi 
these measurements. Because the intent 
of designating the three seiJamte-'Te^idue 
parameters is to measure ^parate N^aste 
characteristics (low drjrlng temperatures 
to measure volatile substances, high dry- 
ing temperatures to measure anhydrous 
inorganic substances), the difference in 
dlTlng temperatures for these ^ residue 
parameters must be preserved 

(E) Deletion of Measurement Tech- 
niques. Some measurement techniques 
that had been proposed have been de- 
leted In response to objections raised 
during the pitblic comment peilod 

(1) The proposed Infra ned • spec- 
trophotometrlc analysis for oil and 
grea^ has been withdrawn Eleven com-L 
menters representing F^eral or State 
agencies aiid major dischargers clatme^ 
that |hls parameter is d^ned by the 

urement procedur^t^dkny- alteration 
In the procedure would ^change the d^f- 
inltUm of the paranleier. The Environ-^ 
mentuPiptecticm Ai^e^cy agreed 

(2) TEe proposed ^^rate parameter 
for sultfe^at c<mr(»itrations below 1 
mg/1, has beeh ji^thdrawn. Methylene 
blue spectrophotometry is now included 
in Table I as ah app#ved procedure ior 
sulfide analysis. The titrimetric iodine 
procedure for sulfide analysis may orUy 
be used for analysis of sulfide at concen- 
trations in excess of one milligram per 
liter. 

(P) Sample Preservation and Holding 
Times. Criteria J/or sample preservation 
and sample holmng times were requestepd 
Ijy several commenters. The reference for 
sample preservation and holding' time* 
criteria applicable to the Table J param- 
eters Is given In footnote ( 1 ) of Table I. 
' (O) Aiternofe Test Procedures. Cwi- 
ments pertiUnlng to i 136.4, AppUcatlocf . 
for Alternate Test Procedures, included 
objections to various obstacles within 
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ttieae procedures for expeditious m>- 
proval of alternate test procedures. Four 
BJialytlcal iiistnunent manuXacturm « 
copmiented that by limitint of wAkA- 
tlon for review and/or Apptovtd of alter- 
nate test procedures to NPDES p«nUt 
holdere. i 136 4 became an impediment to 
the commercial development of new or 
improved measurement devices based on - 

• new measurement pnnclples. Applica- 
tions for such review and/or approval 
will now 1>e acceptea from anr person. 
The Intent of the alternate test pro- 

*cedure Is to allow the use of measure- 
ment s>»tems which are knowrt to be 
^uivalent to the approved, test piOve- 
dures in wastt water discharges' 

Application.s foi* approval ofpaltematc 
test procedures applicable to specific dis- 
charcres continue to be made only by 
NPDES permit holders, and approval of 
such applications will be made on a - 
fcase-by-case .basis by the Regionsd Ad- 
ministrator in whose Region the dis- 
charge Is made 

Appllcatl<Mis for approval of alteniate 
test proced\u?es w^ilAi are intended for 
nationwide use can now be submitted by 

'any person directly to the Director of the 
Environmental Monitoring and Support, 
laboratory in Cincinnati Such applica.- 
tions should include a complete methods 
write-up. any literature references, com- 
pftrab\Jlty data between the proposed al- 
ternate test procedure and those already 
aH^Qved by the Administrator. The ap- 
pmSMiiii. should Include precision and 

, accuracy data of the proposed alternate 

Hiest procedure and data confirming the 
general applicability of the test Pi^oc4- 
illire to the Indtistrlal categories^ www 
water for which It is Intended. The Di- 
rector of the Environmental Monitoring 
and SupporV Laboratory, after review of 
submH^d information, will recommend 
approval or 'rejection of the application 
to ttie Administrator, or he wlU return 
the application to the appllcu# for more 
Information. Approval or re^«tlon of ap- 
plications for test procedures intended, 
for nationwide /Use wlU be made by the. 
Administrator, after considering the rec- 
ommendation made by the Dlrtetor of 
the Environmental Monitoring and Sup- 
port Laboratory, Cincinnati. Binci^ the 
Agency considers these procedures for 
approval of alternate test procedures for 
nationwide use to be interim procedur;rit' 
we will welcome suggestions for criteria 
' for approval of alUmate te«t procedims 
for nationwide vie Interested per^lto 
should mibmlt their written comments In 
triplicate on or before June 1. 1977 to: 
Dr. RofterlPA. Medz. EnvironmentalJ^- 
tection Technologist, Monitoring Quality 
Assurance Standardization, Offlice <k 
Monitoring and Technical Support (Rt^ 
6S0) . Environmental Protection Agency, 
Washington, D.C. 20460. 

(H> rreedon\ Of JnformaUon A copy 
of aU public comments/ ai^ analysis by 
parameter of those comments. azMl docu- 
ments providing further information on 
the rationale for the changes made In 

/ the final regulation are available for 
inspection and copying at the Environ- 
mental Protection Agency PuWlc Infor- 
mation Reference Unit. Room 2922. 



Waterside Maa 401 U Street* 8W. 
W%ah)ngtop, D.C. a04«0. durtnif nata^^ 
bUBinesa hours. Ite A SnfonnaUoQ 
regulattetx 40 CFR % provkles that a rea- 
sonable fee mAs be charged for copying 
such documents. 



National Environmental Research Cen- 
ter. ClncinnaU. Ohio 45268: U.S. Envi- 
ronmental^ ^Protecti(»i Agertey, Office of 
Technoloo Transfer. Industrial' Envi- 
ronmental Research Lal^ratory, Cincin- 
nati, Ohio 45268. This ' publication Is 



EflefcUve date: These amendments be- ' Sl^^^lf ^« Technology 

pffective on April 1. 1877^ 
November 19, i976./Lr ^ 



JOKW QaARLKS, 

Aciinc AdnUnUtratcfr, 
EnvirofOnental Protection Agency. 

Chapter I, Subchapter D, of Title 40, 
Code of P^eral Regulatfons is amended 
as follows: - ' ' ^ * 



transfer. 

2. In i 136.3. the iiecond sentence of 
paFagr^Ph (b) is amended, 'and a new 
paragraph <c) i§ added to read 84 fol- 

lows ^ 

Ji -136.3 



ideiilifi<'aiiOffi (»f leM prcH-oduro. 



(b) • • • Uf^der such clfcumstances, 
additional test procedures f of aaalysis 
1 In 5 136,.2, paragraphs (f), (g).find ^ of "pcrflvtartts .may be specified by the 

Itetional Administrator or the Pirector 



« h > are amended to read as follows : 
§ 136.2 Ucfinilioiu. 

• « ^ • • 

if) ''Staitdij-d Methods" means Stand- 
ar<^ Methods for the ExamirMUm of 
^Wffier and Waste Waier, Uth Edition. 
1976. This publication is available from 
the American Public Health Association, 
1015 18th BUtet, NW , Washington, D.C. 
20036. 

(g) * ASTM'* means Aniiual Book of 
Standards, Part 51, Woter, 1975. TWs 
publication is available from the Ameri- 
can Society for Testing and Materials, 

1916 Race Street, PhUadelphla, Pennsyl-^ methods: by adding* fifth columii imder 
vania 19103 * ' ^references listing miscellaneous e<mlva- 

ih) -'EPA Methods'* teeans Methods lent mej^; by deleting fpdtnote^ 1 
for Chemieal AnalwsUjpf W^er and 
Waste; 1974. Methods Development and 
Quality Assurance Research Laboratory. . , • • • 

J.-^IAU Qf npprovcd test profe4un'S^ 



Upon the recommendation of the Direc- 
tor of aik Environmental Monitoring and ' 
Supqprt' |jaboratory« Cincinnati.* * 

^) Under certain cfrcumstances. the 
Admmistrator miy approve, upon rec^j^ 
omm«iiiaatlon by the Director, Envirbn- ' 
mental Monitoring and Support Labora- 
dM7, Cincinnati, addittpnal alternate test 
iprSceduresfornatloawkleuse. ^ 

3.^^ I of i 136.3 i&revised by listing 
the parab«terB alphabetically: by adding 
f4 new pttrameters; by adding a fourth 
tfolumn under references listing equiva- 
lent UrOCtd SUtes Oeologlcia Ifcirvey 



through 7 and adding 24 new footnotes, 
to read as follows: 



PftTAnifUr and unttf 



VfJA I4U ^ 
EPA « tUndard - 



(p«C«not ) 



kit^heds »ctho4i Pi tl VRnS 
ASTM 



mfthodf 



1 A cigty. M C»CO». 

2 AlkiHnHy, M C»CO». mOH 

ffT&ro< p«r lH«r. * 



I Amntoni* K), mlBignaM' 




_ point 
1^ f H 4^) BMnutJ 



1. n(4d) j^iB^ 



1.6) loOovAd by MMfrrl- 



l«6 . 



BACTERIA 

4 ( pIllMTn (iBcal) <, namb«r p«r 
1(10 ml. 

I ColHann ((amD • in pnmw 

« CoUtorm (toiUD,*namb«rp«r 

7 C/>lUorm (l©Ul)>ia. 

fkf chkMine. nunibir pm NO 

ml 

^ Pf«»I itretrtoeoccl,* nomb^r 
p#r 100 mi 

9 BrntUlin*,inilltffr«mapcrllt«r. 

10 Bioeh^mkftl otyfen doMnd. 

Vd (BODs), mlUtframi p«r 



11 Bromid»,'>cimtT»m« pw 

12 Chemical ox^ten ' da *nd 



13 r li)ori«lMnniifrftm«p«r Ilur 



1 - 

MPN,i]fimt-ruii. tUtrr 
do 'M * 

do • - 

with mrlehment. > 

pM« MDnt. 

OAdMlon— «*k>fiiiM4ric . 
Wlnktar (AtkSo M^dUk*- 
UOB) ar DlretriMW method 

Titr{m«ti4«. lodiTM-fodai^. . . 



410 . 
413 
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fit 
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14. Cobftli -Total, miUtcnau per 
UtM- 

tf. CobAli-DiMolTed, mUii- 
irAins per liter 



Gopp^r-ToUl, 
per liier 



millifranis 



Copper fn^^olTf d, nilHi- 
r»rns p«r liter 

GolU-fTai»l, miUnrains per 

Iridium-Tolal, minicrams 

pW IttN". 

Iroo—Totlil, niiilt|r»ms per 
liter 

per Iit«r 



.Udr 



— TolAl, nnllrsranis per 



L««d— Dhs&lred, miUiframs 
pw liter ^ 

Macrvemis - Tot»i miUi- 
grams per liter 

Mifrnetmrn— DisaolTed mtllj- 
graic*^ Mier 



Manjian*((^ -Total n1il)i|r»ros 
jl»r liier' * , 



Mprconr>-Total, miUifMiM 

per liter 
Mercury— DisBolTed, mflll- 

Krmau per llt«r 



-Mol y^num— ToUa. 

iramsper liter 
MolyNftnnm— 1 >lMotTfd, 

^lihicrams p^r titer. 



NirkH—TWul. 
per liter 

Nickel^ )ta!iolTt<f, 
trains p^ liter 

Osnuum— Total, 

per Uier ' 
PalMlam— T(K»I. 

piTSir. 
Ptotlnum— T(rtai, 

per titei^ 
Pvtaatlmii- Total, 



miUifranu 

mUli- 

mUlifraau 
miUlcranu 

milligrams 



Potaxuum— r>iMolTe<l *nul!i 
iraina per lit*f 

HliodHim— Total, nnllitranu 

per4itef 
Rotiltnlum-r-Toui. milll 

franit p^r liter . 

perTiter ^ ' 
SeWuntr^— DiMotTed. milli- 
~ |rasm.p«r liter 

RiUci^DtseolTed. millifframs 
"^ter 



8ilTfr-bi»olf^ » 
(rams per liter 



Sodiuni— TeUl, niillicrarm 
per liter 

Sodluxn-DtiMlrMl miUi- 
KraBU pec liter - 

1<« ir>oinotftt end of titt^» 
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atMDtc absorption <• or by 
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rtameleas atomic absorp- lift 

Uoo, 

0 4^ micron flltratioD fol- 
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Uomtc abeorpUon i» 
a4jUnlcron ftl^tion fol 
lottM] by referenced 
mefnod for total molybde- 
num 

Uiicestion u foUoWed by 141 
atomic abeorption M or by . 
oolorim«tric (Heptoilme). 

0 45 micron flltratloa " M- 

lowed by refereneed 
method for total a|ckel. 
I>ltefltioii" follow* by . .- 

atomic abeorpUon ^ ^ 
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ato^nic absorptioo >♦ 
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atomic abaorption. oolorl- 
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oA for<totai uliver 
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aiomic abaorption of by . ' 
flatfM pltoiometric 
6 45 mirron AHratlofi lo^ 
lowed by reWenced metb- 
ofl fur total wJliiTn 
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{>♦ TAf I'n 

I i 1.. , 1 t - t I -I'.' T. I j.J U it^ It* -^Ml,^ . ^^i 

4 In 5 136 4 the ^eiond sentence of nate t^t procedure -under this paragraph 

paragraph (o'ls amended by deleting <d>shal^^j^' 

the word "subchapter" Immediately fol- '!» Provide the name and addresLof 

lowing the phrase "procedure under this ' the responsible person or firm making, 

and immediately preceding the word the application 

•\hair" and replaced with the phrase^ (2)^ identify tj|e pollutantfs) or par 

•pHiagraph r " and § 136 4 Is amended rameter^s> for which n^-tlonwlde &p- 

hv adding a ne>A paiagiai^h ' ci ^ to icad proval of an alternate testing procedure 

follows • Ls being requested * 

. , ^3> Provide a detailed description of 

I I \pph«..i.on fo, rn.u ^1^^ proposed alternate proce^lure. Uf-, 

^ pt.H««iurr- . gether with references to published-^ or 

: • • * other studies' confirming the"general a*p* 

c * ' Aji> apphcaiion foi ai^aitei- pb cab 11 ity of 'thecal teimkte tfest (procedure 

nafe t-est pr^edure under -this pa rajfvaph ,to the poUutant^s* or ^aramete>fs> In 

i( » shall ' • ^ ' waste waten dischargefi from r^res^nta- 

id' An application for appioval of an five and speriflecf', Industrial 01 other 

a iter nate test procedure for na|,ionwide categories . x 

use may be made by letter In triplicate (i) Providercomparabillty data for ^he 

to the Director. Envirofime^ital Monitor- iJerformance of the proposed* aUJwTiat*! 
ing and Support Laboratory, Cincinnati,/ teKt procedure compared to the p^r^orm- 

Ohio 4526^ AnyVppiicatton for an altei- nucp of the ^ppioved test procedures 



§ 136.5 iAmended] ' * . 

5. ^n^ 136.5, paragraph (a) Is amended \ 
by" li^rtlng the phrase "proposed by the - 
re^nslble person or firm making the 

,tilscharge" Immediately after the words 
•'t^t procedure" and before the period 

^that ends the paragraph. 

6. In i 136.5, paragraph (b) is fun^nded 
by inserting in the' first sentence the 
phrase ''proposed the responsible «er-* 
son* or firm nuking the discharge/ im- 
mediately after the words "such applica- ^ 
tion" and imflledlafely before the comma r ^ 
The second sentence of paragraph (b) ' 
is amended ^ by deleting ^lie phrase , 
"Methodf DovelopAient and Quality As- 
surance Research Laboratory". Immedl^; ' ^ 
Btely after the phrase /'State Permit 
Program and to theiPirector pf Ihe" at 

the end of the sentence, and lfiseHii\g in - 
Its place the phrase "Environmental ' * 
Monitoring ajid Sypport Laboratory, , 

'.Cuicinnatf , " ' 
7; In I 136*5 paragraph Tc) Is amended" 

^by inserting th$.phrase "proposed byil>e 
responsible person <ir firm ^xiaklng the 
dischpirge" imm'^lattfly after ^6 phrase * 
"appffcation for an, alternate test pro-^ 
cedure" and Immediately before the * 

'Comma, and by deleting the phrase ' 
"Methods Devetppment and Quality As- ( 
su ranee Laboratory" Immediately after 
tbe.phrasf "ap'bllpatlop to the. Director 
of the \ and Immediately befpre th* * 
phrase^ "for review '^id tecommenda- " 
tidn" and Inserting in ft^ place .the phrc^e . 

; ♦tpnx^'nmental Monitoring and Support 
Lal^omtory, Cincinnati %. 

8 ip i 1*36 6, the f\Tst Sentence of para- ^ 
graph < d f Is a^ienaed, by Inserting the 
phrase, " proposed ^ by "the- responsible 
p^tsoH 01 firm making the dischaj^ge, ' 
imnp edia feel y after the phr«s». "a^jplto-' 
tion for an alternate test procOTure ' 
and immediately before the comiha 

Tb^^econd. sen tj^Ce of paragraph ^d* 
is amended byl deleting the phrase. , ' 
"Methods Developnient and Quality^ As-4> 
sur^ce Research Laboratory^' immedi- 
ately alter* the phrase, "to the Regioi>»l 
Anmmlstrator by the Director of the," 
and" imm^/Uatcry preceding, the .period 

^ending the sentence and Inserting {n Its 
5l&<;e ^he phrase/' Envlrdnm^ntal Moni- 
toring and Support Laboratory, Cln-^ 
cinnati ■' ' • " ^ 

•hie thirds sentence pf j)ai^a graph i<J» 
is amende^ *by deletlnfe the phrase,* 
VMetliod^ D^velopihent and Quality As- 
*surancie Research Laboratory," Immedl- 
ately after the pl^rase, "forwarded -to the 
Director^" an^j Immediately before the , * 
second comma and'^y ^erting In ita 

* place tl^e phrase. "Environmental Mohi- ^ 
toriRg knd Support Laboratory, Clii- 

» cinnati ^ • ' 

^ 9 Section 138 5 -is amended by the 
addition of a new paragraph ''e^ to read 
as follows . • * 
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S2786 RULES AND RIGULATIpNS 

^ ' { 1*36.5 Approval of altmmtr tfjl pro- 

rtdurm. 

le) Within ninety days ttf the receipt, 
the Dlrecibr of the Environmental 
*Monitorlng and Support £9t>oratory, 
Cincinnati of an application for. ^ 
alternate J«8t procedure tox nationwide 
* \ * use, the Director of the Environmental 

Uonitoring and Support Laboratory, 
Cincinnati shall notify the applicant of 
his reconunendatton to the Admlnis* 
' * ' ^ trator to a't)prove or reject the appllca* 

^ ^ tion. or shall specify additional Informa- 

tion which is required to determine 
' whether to approve the proposed test 

procedure. After ^such notification, an 
4 • alternate method determined by the Ad- 
ministrator to satisfy the applicable rtp 
qulrements of this part shall be approved 
, for/natl6nwide use to satisfy the require- 
ments of this sulSc^pterr alternate test 
procedures determined by the Admmis- 
trator'not to meet the applicable req^M^e* 
' ^ ments of this p^ shall be rejected. 
^ Notice of these determinations shall be 
submitted for publication in the PionUL 
/ ' R^oisnm not later than 15 days alter 

-V^, such notification and determination \f 

^ ' ^ * » nMb&e. 

/ ' « |VRDoc7S--S50nPlIedn-30-7«,8 iSftinl 



erJc/ 



MOISTB, VOL 41, Na m-WNMPA H , BMMM VlfM 



21. 



r— ' 

d. Course A^'i lability . , • * . , / 

Course availability is'most. 1 ikely to^be estabTis'hed through one! 
4)f two me'chanisms : * ' , 

^ • . ' ^' ^ . ' . . 

1) Management or regulatory authority .determines that training is , 
.J required, makes arran^ments for course presentation and. instructs 

clesignated personnel .to appear at a specified time and place for ■ 
training; or, ' • * . . ; - 

2) The course may be planned by a training organization which sched- 
ules and publrcly announces the course either as a* special offering 

.or as an el^ept of an overal 1 , curric-tilum of training.. 



b. Responsibility for Cour^se Announcement 

^ Al V tra^ining organizations should ^stabl ish and maintain mailing 
Lists of officials, organizations and interested individuals to whom 
^training announcements should be addressed. 

^ ^ Course announcements should he released by the trainijig organization 

and/or the sponsoring a<|ency (If applicable). ' • ' 

• ' ^ ' ' ' \ ^ ^ ' * • 

• When 3 special course offering o's planned at the repueft of oianagement 
or regulatory authority wi th 'identified cl^ss participants; it usually 
i^ belt for the requesting authority to mak6 the announcement.' » 

' * c. Types of Course Announcements . ^ ' . 

1) Training bul>etrns, or catalogues are widely used by established 
. . training organizations, and should be used for announcement. of 

, . , this course when offered ^as part of an on-going curriculum of 
, . , course's.' / ^ ' - ^ ' ' 

. - 2f) Special fliers or brochures should be developed for public 
/^"i ' ' announcement through established mail ing' lists. *These releases 
• , may be used for regular offerings of an on-going curriculum, of' 

courses; tfut: they are particularly applicable when a special 
offering of the course is planned. , • 

f ' * ^ ' . ' ' . 

3) The course ma>t be announced in a journalyoewsl etter or other . 

' periodical widely read by the personneWor whofn the training is 

intended. • . ' ' ' . . 

«• ^ * . • . ^ 

4) The course may be announced by personal letter or other direct 
cormiunication with.a studertt assi^ed to take. the 'tfairr+ng. *; 

^ J ' . • 

d. Timing of Course Announcements ^ • '~ ^ . ' 

Training catalogues or bulletins usually are for a period of one 
yenr or piore. Accordingly the prospective sty/dent should have 
from three njbnths to one year of -advance not4e4 of the training., 

AT.EMP.(164.5).3.10.76 . \r / , 



When the course is a w)ecial. offering announced throuigh a flier or 
other speciall mechanism, at least 90 days should be provided between, 
the release of the announcement and the start qf the course. Tftere ^ 
are at* l^st two reasons for this: ^ 

ly Permits course applicants to secure ^necessary approvals for 
attendance, and; to make personal schedul ing 'arrang^ents; and, 

2) Provides course presentation- staff with lead time ft)r course 
preparations, acquiring special instructional materials, pre- 
paration of laboratory supplies and equipmervt, and related tasks*. 



information Provided in Course Announcements . 

The' following list should be helpful as a checklist to those pre-- 
paring a course announcement. Samples of an announcement for this 
course as it might appear in a catalogue of courses, ^and as it might 
appear in a special flier are shown In the section of -this Guide 
titled'SECRETARIAL SUPPORT. 

In the event that the course is announced in a periodjpa], the editor 
may apply constraints on style and format which mal^e it impossible to 
provide all the pertinent information on the:COUPse. ^^Jn such^Tases 
the announcement must provide the name and address of an office from 
which furtherj* information can be obtained. The infornjation to be 
provided should be as complete" as that given in a course catalogue 
or flier and, naturally, should include' any ^additionaj special .in- 
formation specifically reqii«§.ted. 

The following Will be helpful as a checklist to those .preparing an 
orig'inal course announcement:* i 

1) Course title, dates and location 

2) Name* of organization conducting, the course (and .nanfe of co- , 
sponsor, if applicable) ^ 

3) Description of intended 'student body, r^^isdn why this 
training is ne^ed and summary of Course content. 

4) PrerequisitQS-for attendance (fecial sifills or training which . 
the appl icanlJimust. have for admission) 

5) . Description of the tr^aining environment^to be used (classroom, 
. laboratory,, field, in-plant, 'etc.) 

6) Identification of knov^edge and skills '^he participant will have 
on satisfactpry completion of-^training 

7) ' Tuition (i|^^ppl icable) 

8) .How and there to apply for admission to this course 
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3. Summary PI art for the Course 

\ ' ^ 

, .'. A convenient format to use in the, early stages of devising a course plan-, 
is a day-to-day assignment of time blocks based on estiinfrfees-4)y authors* 
of the training, time required for each parameter. (An example is on the 
" next page.) Using available time as a first criterion will allow a 

variety of possible sequences.. Then other considerations should be applie"d. 
Some examples are: 

a. If , some equipment mit be in more than one test, schedule another 
topic between the two test^ To allow time for the required clean-up. 

b. Schedule the topics so-eadi instructor alternates between prime and 
assistant responsibilities to allow time fbr preparations which must 
be done rfght be|bre trjaiining sessions. ^ 

\\ c. If one procedure requires skills taught in another procedure, order' 

\ the presentations accordingly. 

d. If most studAs need only-80% of the procedures taught, schedule the 
remaining 20% of the procedures as a group so -students can conveniently 
schedule their attendance for training pertinent to their needs. 



/ 

/ 



/ 



/ 



/ ■J' 
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ESTIMATED AGENDA FOR COURSE 164.3 



MONDAY , \ 


TUESDAY 


WEDNESDAY 


THURSDAY ^ 




\ FRIDAY 


Activity * 


Time. 
Hours 


Activity ' 


Timev' 
Hour^ 


Activity 


Time 
.Hourfl^ 


Activity 


Time 
Hours 


Activity 


Time 
Hours 


Registration ^ 


\/^ , 


Evaluatibn 


1/2 


Evaluation TKN 


Ml 


Titratiohs * 

♦ 


'1/2 


EvaluBti6n P 


1/2 


Introductions 


V/4 


Total Nitrogen 
and (}rgantc 
N 1 trogen 


3-1/2 


Evaluation NH3 




Chemical 
Oxygen 
demand 


3-1/2 


Reporting Data 


, -1/2 


Course CDt^jectives 


J/2 


Nitrate ' 
e and 
Nitrite 


3 


Oil and] ^ 
Grease < 


2-1/2 


Permit Requirements 


1/2 


Sampling and 
Preservation 




Course Closing ^ 
Exercises 


1/2 


Evaluation COD 


1/2 


Lunch 


1 


launch 


1 


Lunch , 


1 , 


Lunch 


1 


% 


6 


Lab/Safety 
Orientation 


3/4 


Total Nitrogen 
and Organic 
Nitrogen (cont.) 


^4/4 


Nitrate 
and 

NitritA 


1 


Pho^horu^ 


3-1/2 
• 


Use of Spec 20 


. 2 


Constructing 
Calibration Curves 


1 


Ammonia 


2 


Nitrate 


11/0 
1 '1 /Z 


Lab Exercise? 




Evaluation NO3 NO2 


1/2 


TOTAL 




TOTAL 


^-1/4 


TOTAL 


8 


•TOTAL 


9 


TOTAL 

* * 


4 



NOTES* • . w : 

1. Teaching time is availa4)ie Monday. Thursday is a long day. 

2. Phosphorus glassware requires special cleaning and is used for other tests. Schedule this earlier in week. 

^ '3 Use of Spec 20 and Calibration Curves must be taught before Total Nitrogen. Nitrate and Nitrite, and Phosphorus., 
i 4. COD can be taught \^ two segments, oxklation in the afternoon, titrations the next morning. 

5. Keep Oil and Grease on Friday. A different test could be taught then if local needs suggest it. , 



.4. Sample Course Schedule 



Course Coordinator: 



EFfLUENT MONITORING PROCEDURES: 
NUTRIENTS (164.3) 

(Location) 
(Date) 



DAY AND TIME 



SUBJECT 



OUTLINE 



Monday ^ 
3:3Q - 8:50 
8:5^ 9r30 

^ 9:30 - 9:45 
9;45 -M1:15 

1M5 - 12:15' 



Reqistratiorv - Introductions 

NPD£S Requirements , 
tourse Objectives 
EMP Format 

Laboratory & Safety Orientation 
Use of a Spectrophotometer 

Preparation^of Calibration Graphs 



12:15 - 1:15. 
1:15 - *2:00 



Lunch 

Determinatfon of Total Phosphorus 3 



• 2:t)0 - '3:30 
3:30 - 5:00 

Tuesday 
8:30 - 12:00 



Determination of Total Phosphorus: 
Glassware Preparation 

Determination #f TotaV Phosphorus: 
Pr^parajbion of Standard 



Determination of Total Phosphorus 



12:00 - 1:00 
1:00 - 1:45 " 

^ 1:45 - 4:30 

Wednesday. 

8:30 - 10:00 

10:00 - 10:15 
10:15 - 12:00 

AT. EMP. (164.3). 5J0.76 



Lunch ^ 

Determination of Total P-hofflhorus 
(GorKluded) ^ 

.Determi nation of Chemical. Oxygen 
Demand ' ^ 



Determjnatiorf of Chemical Oxygen 
Demand 

Break ' * ' ^ ^ 
Determination' of Total Kjeldahl. 



Nitrogen 



3 
4 



27 



DAY AND TIME 



SUBJECT 



OUTLINE 



INSTRUCTpR* 



Wednesday fCoptinued) 
'12:00 - 1:00 ' 
•1 :Gjl^ • 3:00. 



3;0& -.. 5:00 

Tnursday 
'8:00 - 8:15 

3':; 5 - ]2:15 

•1»:T5 - 1:15 
5:00 

Friday ^ 
"8:30 - 11:30 

11:30 - 12.: 15 

12:'!5 - 12:30 



^ Lunch • ^ ' ^ 

Determirvation of 'Total Kjeldahl . 
-Nitrogen, Micro' Qisti 1 lation 
.,-Nes.sleri zation and/or^ 
-Selective Ion Electrode ' % 9 

• Determination of Annonia Nitrogen^ 6 
^ Macro Distil lotion ' , 

-Titration / • 



Determuaation of Ghemkal Oxygen 
Demand (Concluded) 

Determination .of Nitrate and 
' Nitrite Nijfcrogen 

Lunch 

Determination of Nitr^ate and 
Nitrite Nitrogen (Concluded) 

Determination of Oil and Grease 
Reporting Self-Monitoring Data 
Course'-Closing 



4 

7' 



Chemist^-2 
(Chemisi:' ^1 ) 



Chemist ^3 
(Chemist n\ 

Chetniit, =1 
(Cheimt ^3) 

' Chemist ^1 
(Cheftilst ^3) 



I.Chenist =3) 



Chemist. =2 | 
(Chemist *1 ) 

Chemist -3 ' ' 
(.Chemist. *2) , 

Course Coordinator 



A 



*WJE: For actua-1 XQi^se presentatioiu i insert the name- o'f the "instructor 
instead or the> technical speciaHyr as^shown. 
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5.. Milestones in Course Plarml^g and Preparation 

The following pages list major areas' of course responsibilities in a 
chronolog^ical ^ order to Jatsilitatfe orderly and timely acctjnpl ishment. 
The table also fferves as an example for assignment of these reSponsi- 
biliUes to various staff members* The Staff Guide (Chapter) number 
of tne related outline is given for each listing so that the user can 
quickly find the details about his/her assignments. 

Tfffe table headings are job titles associated with the listed tasks. 
A maximum staff is cited, including' a l"aboratory assistaYtt/ It Is 
i^ecognized, Ijowever^ that staff is often limited and one individual 
.may serv6 in several of the defined roles, paving this sumroary accord- 
ing to an ideal situation should facilitafe an equitable division of 
the required tasks among fewer persons. ^ * , 

About three months before the course, decisions must be made r^ardlng 
'specific procedures* to be taught, because several of the Effluent 
Monitoring Procedures (EMPs) contain a cho-ice of procedures. 

—T^-amraajtia EMP is written for the distillation of a macro sample 
followed by either Nesslerization or titration. The Kjeldahl Nitrogen 
EMP coiitains i choice between macro or micro digestion and distillation 
followed b^ either ^Messlerization or titration. There is al^so an EMP 
for determining ammonia by using-^aJselective ion electrode. The Chemical 
' Oxygen Demanjd EMP is written* for the low leye.1 range of 5-50 mg/liter, 
bat includes the modifications for concentrations greater-than 50 mg/liter 
COD. The Phosphorus EMP can be used to determine total phosphorus or only 
orthpphosphate. These different possibilities affect the equipment pre- 
para^tions nefeded prior to the course. . ' ^ 

The requirements of area NPDES permits and/or the type of equipment readily ' 
"~in/^rtta45le will help the course planners make choices among these possibilities 



y 
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pltertni nation of the need and 
clecision to have course. 

Designaticin of Course Director 
and CoursJ Secretary. 

Review responsibilities. 

Review responsibilities: 



Commit classroom and 
laboratory facilities, 

Develop and release Course 
Announcement including loca- 
tion, date, general statement 
of course content and training 
objecti\^es.- 

Prepare all forms and infor- 
mation sheets related to<^ 
student registration proce- 
dures. ^ 

Decide on staff members. 

4 TO 5 MONTHS^ BEFORE COURSE " 

Receive.* review, %ct upon^ 
Course Applications,* continu- 
ing until cours't begin^. 

f^intain records on deposition 
of' each application, continu- 
ing through course. 

Inventory Staff Guides, Cjjcder 
needs. 



X 



if 



er|c/ 



5-2 



. JO 



1. 2 



PREFACE, 1 thru 12 

PREFACE, 1. 6. 10, 
11, 12 



10, 11, 12 

6 . 

10. 11, 12' 

10, 11, 12 




3 MONTHS BEFORE COURSE 

Comnlt all staff members who • 
will participate in Course. 

Develop Milestone Checklist 
for Course. 

Distribute copies to staff of 
Milestones, Staff Guide, 
Student Text and any other 
pertinent training resources. 

Review responsibil ities.-J. 

Assign topics to Primary (P) 
and Assistant (A) Instructors: 

SpeQtrophotometer 

Calibration GrapfTS - < — 

Phosphorus 

Chewical Oxygen Demand 
Kjeldahl Nitrogen* 
Ammonia 

Ammonia Electrode 
Nitrate-Nitrite (Cd) 
Oil and Grease 

Decide. which procedures 
teach if EMP has choices.,' 
Record on related IPW. 

Mark which procedures' are to 
be taught on the sunmarry of 
laboratory equipment and^ 
supply needs for course. 

Develop sunina^ plan for 
course. 

i 

Inventory chemicals and 
laboratory equfpment/suppl ies- 
List and conmit lending 
source^. Order rest of needs. 

Inventory classroom equipmenl 
supplies. List and commit 
lending sources. Order rest 
of needs. 
(Continued) 











\ 




















X 


X 




X ' 


X 


X 


X 


















X 


X 
















- 


1 


































X 


X 


X 
















X 


X 


X 


\ 


X 


X 


















A 


p 














. p 






\ 








A 


p 










p 




A 


• 








A 


p 














A 


P 












A 


P 














A ' 










A 


P 


























* -\ 








Y 


Y 




Y 
A 


Y 
A 


Y 
A 










* 










X 




m X 


X 


X 


X 




X 


X 


X 


X 


X 


X 








I 
























X 


X 


♦ X 


X 


/ 


X . 


















• X 


X 











5, 9 

PREFACE, 1, 6, 10, 12, 13 



14 " 

15 

16 

17 

18 

19 

22 

20 

21 



8 and 13 thru 22 

8 
3 
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Inventory stgdent reference 
' texts. Order needs. 




X . 


X 










9 


4 2 MONTHS BEFORE COURSE 


















Finalize Course Schedule 
(Agenda). 




X 


IT 


X 


X 


X 


X 


4 /- 


Request laboratory/classroom * 
needs from lending sources. 




X 


X 




X 


X 


X 


. 7. 8 


Request training aids from 
lending sources. 




X 


X 


X 


X 


X 




I 

9 


6 WEEKS BEFORE COURSE 


















Check out operation of all 
Items listed ^s "A. Capital 
Equipment" plus COD reflux 
apparatus. 






r 


X 


X 


. X 


X 


8 


• t 

Primary and Assistant Instruc- 
tors qo through' EMP laboratory 
.procedures In student refer- 
ence ycxts* u^ing irpib tu 
Standardize Instructions for 
students. 








« 

X 


4 


X 




13 thru 22 


MONTH BEFORE COURSE 


















Suirmary Uo'date) to staff of 
regl stered students» continu- 
ing to course beginning. 






X 












c 

Check on progress of staff 
preparations for Instruction,, 
continuing through course. 


lb 


X 




X 


X 


X 




6 


Prepare all administrative 
forms and materials needM 
for course presentation. 




X 


• 

X 










10. 11. 12 


Plan and rehearse classroom 
presentations using all re- 
quired training aids. 
Finalize. 






1 


X 


X 


X 




13 thru 22 


(Continued) 
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1 













OJbtain any duplicated instruc- 
tional materials (data sheets, 
•etc.). . V 

Review suinnary of laboratory 
equipment and supply needs 
for expect^ number of stu- 
dents doing the selected - 
procedures. 

Clean all glassware required 
by students>X (Special for 
Phosphorus, COD, Anmonia^ 
(distillation apparatus)J 

Reserve all special ly-cleane<f 
glassware, ^ 

Assemble Qther student equip- 
•ment and suppl ies. 

* 

2 WEEKS BEFORE COURSE 
.-^ 

Arrange for security of class.- 
room and laborat6ry. 

Make reagents required 'b^ 
students EXCEPT those with 
specif i€d,^]imi ted stability. 

Mak^ final arrangements to - 
obta'in required effluent 
samples. 

Determine range of concentra- 
tion of desired constituent 
in effluent sample from source 
of course samples. 

Arrange for disposal of 
special test wastes (COD, 
alkal ine wastes, Cd) ^ 

(Continued) * ' . 
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X 



If 



1 X 



X. 



V2 and 13 thru 22 



9. 16. 17. l£f. 19 



8." 16^ 17. re. 19 



7' 

8 and 13 thru zz 

$ 

8\nd 13 thru 22 

8 and 13' thru 22 
17, >8. 19. 20 
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staff Gulden 
Outline No: 



Give Labpratory Assistant 
^final list of equipment and 
supplies to W at each labo- 
ratory position. Discuss 
arrangement of /shared 
equipment. 

1 WEEK BEFORE COURSE 

Inform building food service 
of number of expected students 
and .course lun(;h times (as 
appropriate'). 

3 DAYS BEFORE COURSE 

1 

Finalize seating arrangement 
for classroom. 

Assemble course /naterials 
in classroom (student texts, 
administrative materials, 
etc. ) . Distribute as 
appropriate. 

Ready cla'ssroom Instructional 
aids (boards, erasers, 'etc. ) 

Check out all classroom equip- 
ment (electrical systems, PA, 
projection equipment) and 
obtain back-up accessories 
(bulbs, etc.). ' ' • 

Ct)URS.E OPENING 

Conduct opening exercises. 
Participate In course opening. 

Complete any reqult^ student 
records, Including Toster. 

.(Continued) 



x^ 



, X 



13 thru 22 



9. 10* 11. 12 
7 . 



6 
B 



10. 11, 12 
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Prepare course certificates 
and give tQ Day's Instructor. 

EVERY DAY OF COURSE 

Maintain general supervision 
of course. 

Prepare unstable reagents 
and/or samples on day of test. 

Obtain effluept samples^ for 
each test on day of test. . 

When assistant instructor, 
make any student evaluation ; 
records requested by the^lead 
instructor. ^ * 

When primary instructor, com- 
pile evalua.tion record for 
each student. 

When primary instructor, sign 
certificate of each student 
whg satisfactorily performs 
te^t. 

After signing certificates, 
give them to next primary 
instructor. 

"When primary instructor^ make 
arrangements to work with each 
non-qualifying student. 

Oversee disposal of special, 
test wastes. 
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10, 12 



8, 16, 18, 19,*2Q, 22 ^ 



8, 16, 17, 18, 19, 21 



1, 61^10, 13 thru .22 



1,'6, 10, 13 thru 22 



1, 12, 13 thru 22 



1, 13 tliru 22 



17, 18, 19, 20 



5-7 




SECOND-LAST DAY OF BOURSE ^ 

Distribute course critique 
^heet to students. 

LAST DAY OF COURSE 

Assemble certificates, check 
for completeness and sign. 

Collect students* critique 
sheets. ^ 



Conduct closing exerclses^and 

- dl-stribute certificates.* 

J 

Participat^ln course closing. 

Clean .up classroom and 
laboratory. 

witkbmTweek of course 
presentation" . ^ 

Return or replace any^tJOrrow- 
ed classroom equipment/ 
supplies. 

Return or replace any borrow- 
• ed* laboratory equipment/ 

- supplies. 

« 

Retur-n or replace any borrow- 
ed training aidS- 

Order repairs or repl ajcements 
of own jequipment used in 
course. 

File evaluation records on' 
all student in predetermined 
area. 

(Continued*) ^ 



■ 12 



V 



6 
\ 
6 

7 . 
8 

7» 8. 9 

10 
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-Participate in staff session 
on evaluation of^coijrse and 
recofnmendations fbr future . 
offerings. 

Prepare course summary/ 
evaluation report. 

Complete and f41e entire 
course records in mutually 
determined area. 



6, 10 



" 10. 11, 12 



> 
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PART I - dCOpSt PLANNING AND MANAGEMENT . ■ . . ' ' 
B. Trairfing Cesources> 

r ■■ ■ ■ ^ ' ' 

This sejCtion considers four topics; Training Staff , Training facilities , 
- Laboratory Equipment and Supply Requirements , and Instructional Resources - 
/ . - : . • . 

Staffihg plans', facilities, equipment and supplies descrltfed in this Guide ' 
are b^sed on a class of 18 students. For at least the first f^ral ^{3 or 4) \ 
^ cours^ offerings, it is urged that this maximum number ^of students per ' - * 

classf be 'strictly adhered to. ' * ' 

'A stiff experienced, in presentation of this course may be ible to Increase > 
clas,s siz^o, say, 24 students. On no account shou>d_th1s laboratory-. 
. oriented course exceed' 24 students w'ith an instructional staff of the size ^ 
described here. Large numbers of students per Instructor simply* cannot be ^ 
provided with the individual attention and instr^ictlon required for .effective' 
training and assurance that they have indeed learned to perform the analyses 
whicti are the subject af this course. , - 

If the number of workers requiring this course is quite large, 'th^ best 
course of action Is to meet the training need through providing a greater 
number of course offerings. - * ^ ^ ^ # 

The required instructional .resources, shown in outline 9, are compiled from 
the individual instructional package worksheets shown 1n Part II. Training 
ad/Slrtistrato'rs should coordinate requests for instructional resources to be 
/ acquired, through loan or" through purchase, from other sources.. This 

OLftllne provides a basis for such coordination. ' * ^ 

1 . Training Staff » ^ • ^ 

Each membei^ of^the training staff ^for th1s,'/as for any short coursej is 
a member of *a team . This team^can functior/ effectively only through each 

( . * member's understanding of the training goa^s to be met and the plans for 

meeting these goals, through performance of his/her own duties, and through 
providing mutually supportive activity with other team members for the 
effective conduct of^ the course as a whole. , ^ ' 

» * *' • 

a. Qualifications of Instructional Staff ^ ^ 

1) Each should have a thorough knowledge of the subject matter for 
whlc^h he/she has responsfbi lity , including a high order of technical 

*^ ' skill in any procedJres to be carried out. 

2) Each should be able to perform effectively as an instructor, both 
in the cl^sroom and in the labpratory. This Includes ability to 
make rapid adjustments in th|. style and technical' level of Irv 
structlon in order to work with students having a varied range 

of entry-level knowledge, skills, and prior education, 

. 3) Each should be willing to accept a certain rigidity In the choice 
of analytical procedures to be taught,- in accordance with f^oHcles 

AT.EMP. (164.3). 7.10.76 ' ' , . ^ * ^ ' 
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and .formal directives of the applicable regulatory authority (-ies). 
The basis for, and recommend^ed procedures* to be followed, 1n intro- 
.ducing variations in methods to be taught 1n test's and measurements 
"^f municipal effluents is discussed elsewhere in this Guide, 

Estimated Time Allocations for Training Staff 

Each membei; of the training staff has specific «^uties before, during, 
and after the scheduled course dates. For planWthg p|urpbses, it is 
assumed that pre-course activity will begin thre'e months or more, as 
required, before classroom instruction begins, During this period, 
the estimated time allocations will ^permit the phasing-in of work 
activity for thiS course witlv other duties of all personnel. During 
the course, aVI^ instructional staff and laboratory assistant (if used) 
are fully occupied, and should not be given any other duty assignments . 
Post-cours^ activities should be completed witnin one or two weeks 
after the last day of instruction.. In the post-course period, all^ 
staff may begin to phase in other duties pending final completion of 
all details associated with .this training effort. 



Staff Identification 



Working Days 
(estimate) 



• ft 


Before 


During 


After 


Course Administration 








Course Coordinator (orditiarily^ this 


12 


1 


'2 


\ is one of the ijistructional staff, 


« 






who is assigned double-duty as ^ 








coordinator- instructor) 








Course Secretary 


10 


2 


2 


Instructional Staff 








Chemist / 


8 


5 


2. 


Clltemist n 


8 


5 


2 


Chemist #3 




5 


2 


Laboratory Support 








. Laboratory Assistant 


10 


5 


5 


(optional ) ^ 









Duties and fiesponsibiltities of Training Staff 

1) Course*Coordin/tor 

This individual may be known variously as Course director. Course . 
^ Leader, or by some other term suitable to the situation. In most 
ca^^s the Course Coordinator* will function in a dual capacity as one 



• of^the Instructional staff for the course. In principle, any one - 

of the lnstructors*^could function as Course Coordinator. In the 
' absence of other factors, It may be best to have the Individual 
nrho bears the lightest teacMng load to act as Course Coordinatdr* 

a) Before the course, the Coordinator receives assignment from 
management to lead the course,^ after v/hlch he/she; # 

11) jBbtains commitment of "the other members of the training * 
% team for the course. Including Secretary,.! nstructors^ and . 
.(If used)^ Laboratory Assistant; 

(2) Determines the composition and geographic origin of the^ 
student body to be tr^ained; • / ' 

(3) Develops a working schedule^and specific staff assignifJents 
for all significant milestone stages of course preparation 
and implementation; 

(4) Meets with course staff, distributes i'rtstructional gu1<les 
and related training materials, and reviews the preparation 
plans and day-to-day working /schedu'le;. assigns specific topics 
and time allocation for which each Instructor has prime in- 
structional responsibility and for which each Instructor 
serves as assistant to prime Instructor, 

(5) Jdentifies^which, if any, available options in procedures 
% should be taught for compliance with directives of the 

^ governing regulatory authority ,(-1es); 

(6) Prepares announcement of the course, and distributes it, as 
appropriate to the potential student body; 

* • * 

(7) Rafiews classroom and laboratory facilities, making arrange- 
• ments for any required repairs or adaptations; ^ 

» » • ' 

(8) In consul tatiorf with J nstructors, reviews availability and 
condition of all equipment, supplies, and other training 
resources required for the course, and makes timely arrange- 
ments for repai'f and maintenance, reorder, or borrowing- of 
needed items; 

(9) Arranges for supplies of student reference texts and 
^-^ associated training materials; 

Works with Secretary in registration of students and in 
all pre-course. communications on schedules, local housing 
and transportation,, and other pertinent matters; 

(11) If the course is to be conducted In a "field" location, 

c6ordinates timely arrangements for staff travel, transport 
tation of equipment and supplies, arrangements for training 
facilities, local housing and transportation, detertiil nation 
of ava11|ib111ty and location of dining facilities, and any 
other preparations required for course conduct away from 
normal base loc;ait1on; 



^ (12) Initiates periodic a0-timely checks with other training - 

..team -members to assure that their pre-course preparations 
are on schedule and that preparation of requir-ed resources - 
. • is moving ahead- .according to plan. Takes, action as ne- 
cessary to ^identify problems and to expedite ^^utions 
as the need arises; ^ 

(13) Represents tb^ training team in all formal communications 
with management, host organizations, students^ and with- 
commercia'l or private sources of equipment and supplies. ' 

* b) During the course, the Course Coordinator: 

(1) Takes charge of course opening exercises including student 
registration, welcome and staff introductions. Presents 
t and discusses course objectives; ' . 

^ • , (2) Maintains general supervision of course, assuring that 
all activities are kept on schedule; maintains liaison 
between sta'ff mefnbers and other interfacing organizations/ 
. • individuals 'as necessary; « 

(3) MailTtains consolidated summary record of stqdent performance 
based on infoVmation'provided by other Instructors; with * 

^ " staff determines which students should/shou}d not be're^* 
corded as having %fitisfactorily met training objectives; 

(4) ' Provides Course Secretary with timely information necessary 

for preparation of course certificated; signs CQurse cer- 
^^Jj^icates as representative' of the course training staff; 

(5) Presides over course closing activities, including a^ward of 
certificates. . * ' 

c) After the course,, the Course Coordinator: - 

(1) Reviews- a,nd evaluates with the instructional staff all * / 
matters considered, pertinent to the effective implementation " 
of the course as planned, developing proposals and plans 
for adjustments as necessary for future offerings of the > 
' course; 



(2) Orders repair, renovation, and replacement of 6ijn^ «quipri?l^ 
or suppl iesl'^that require such attention; ' \ 



(3) Coordinates return of any borrowed resou^ces used in the 
course; * ^ / 
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*■ (4) If course was conducted in the field, 'coordinat^^^f^epacking 
and return shipment of all equipment. and supplie^'i^r y'^' ^ 

(5) Drafts course summary/evaluation report; , 

■ (6)* Prepares and forwards any reports required by other 
supervising, coordinating. Or financing authority. 



^) Coufse Secretary ' . * 

The Oburse ^cretary works tmder the direct supervision of the 
/ Coursje Coorainator, and prepares or arranges preparation of ?T1 
.fcmnal' conmunlcatiorvsi prcK.urement documents, training fnaterlals, 
and riecords required for course -preparation and implementation. 
^ The Course Secretary also provides office support work for the 
course instri^iohal^staff in all m^^tters pertaining to course 
preparation and implernentatibn, •* ^ ^ 
♦ ' *• 

^ a) Before the course, the Course Secretary: . . 

^ (1) I'Jorks^with thp Course Coordinator in itSenttfication afid 

- preparation of copiesof all pertinent course materials for 

^ use fn planning conference's ba^efen: Course Coordinator and 
. .tl!e instructional staff, inclBlng Instructors* copies oir 
working schedules for course pPiparalion, course agenda from 
preliminary to final draft, staff assignnfents. Instructors'- 
instructlDnaV package worksheets, all student instructional 
materials and associated data sheets, stwdent evaluatix)n^ ^ 
sheets'," ^i/iKes, afid any other typed oJ)rint£d "material 
projected for, course use; . %^ 

(2) After-Course Coordinator's. conference witfT instruction"al 

, ^staff, and resolution of decision making issue^pnarranges 
" Jpr printing (or reproduction) and assembly of -all materials 
^nridicated under (1) above, in a quantity adequate for ^ 
. projected course requirement^; / -^ \ 

(3) Arranges for printing or reproduction, and >distri bunion 

^ \ of'the projected course annpunCement as directed J)y Course 
, Coordinatpr; \ . • • 

(4) Serves as Registrar, maintaining r^ster"7nJ reciJ^ of 
students submit'ting application and accepted for admission 

* • to^the course; prepares routine respoti?e 1;o ^students 
* , >an*ouncing atceftance. with information as appropriate on 



'course states and schft^urle, local "geography" including key 
)wl/d)3cdr 
md ff^ o1 

samplify;personaT"|S(lanpihg,of registered' students; 



addresses, hotel /mo wl/d^ng information, local transporta- 
tion 1nfonnation» and Biy oWc^nfojrmation which will 

. ... ^^.^m^'T^.y...... 

(5) - Prepares, n5r arranges fDr,/alij>^div1d£ial student supplied 

inc1ud>fig registration cardj^^'^ourse lyianuals, not§ paper, 
.pencils r name tags (1 for w€!ari»g and 1 for ijse at class-' 
room seating position), coarse certificates^ etc.; 

(6) Prepares orders or pi^curJment requests for equipmelt and ^» 
supplies. needed fc^p^-the-spurs-e based on specifications . 

. provided by- the 1ni;trucf1d^l^ staff ; ^ ^ / 

(7) If^ttrf course is a "field" p^seiitation, n^kfis arrangements j 
.for shipment of equipment and suppl-les to coarse^^ite .jffd 

. returnT'staff travel schedules wd ^rder of tickets/ hotel 
. • reservations, and associated /unctiofks'; ^ ^ 



(8) Prepares the classroom for use in the course, including 
distribution of Individual student materials to seating 
♦ positions, arrangements for classroom organization of 

audiovisual prolect;ion or playback 'equipment, chalkboards 
and associated supplies, and ot(ier classroj&m heeds,. 
(Ordinarily, the Course SecretarynSoes not travel to a 
"field'' presentation; this function wtU have to be pro- 
vided thrqugh special arrangements with the host organization 
at the course site, ) - - 

b) During the oiurse, 'the 'Course Secretary functions as an 
"unofficial staff hostess," and: ^ 

<1) Attends cbJrse opening exeij-cisesf a^s^i sting students In, 
^ completion of registration cards and associated records; ^ 

^) Prepares course summary r§^stration information, prepares 
clas^ roster on first day of course, efnd distributes copies 
to students and instructors, ke#ilig copies for future^ 
records; ^ * ^ ^ * 



(3-) 



) ^BRdes clferical/^ecretarial suppoi^ t(5 bourse ^oordina^^ 
* If^ instructional •staff'^s required; "^^^^^P 

V t4) Receives thcoming maif and<'messages for .^staff and %tudents|F 
expediting communications, to extent practical/and f^si-ble; 

(5) Prepires course certificates as specified by.toarse Coordinate 
on l€Vt day of course; ^ . - 

^(6) Inspects classroom. daily, making arrangements a-s nece-ssary 

fpr*^ coordination of defici entires in janitorial services, jf. 
' ^and personally corrects minor deficiencies .to extent, feasible; 

Attends and^participates in course '^lesing exercises. 

Iter the course^, ^theVcpurse Secretary: ^ , ^ ^ 

Prepares typed ^cooy af all reports drafted by the Course 
CoordinatPfi and fW^war^s. reports as indicated; \ : ' 

(2) Places purchase dr6eh or procurement'- requests forrep'air, 
rei^ati6h, or replacement of equipment and supplies. a^s 
directed by Course Coordinator; . . 

(3l'^mQ^s all c^ur5«:<supjM^ froi|rthe classroom, rptirns 
/*^lBrrowed resaurces^MBs classroom in'cond^ion -suitable 
' for' use bv fojlowing clafss (this doe^^ not impjly janitorial ♦ 
5r>^icesj> ^ • \ ' C-^' ' 

X^) If course is conducted on d repe'titi ye. basis, iavintories ^ 
all consumable classroom silbplles including data sheets, 
worksfieets, quii^; coursMsdhedules, -and the like,/and 
reoWers or provides 'for rewoductioh of any .items coming* , 




into, short supply. 



3) Instructors-Chemists • ' , 

i a) Before the course, each Instructor receives cour|e duty assign^ 
ment'fron management, and: , ^ 




(1) Meets with Course Coordinator for discussions of course 
plans*, objectives, and for development of day-to-day 

• ^course preparation schedule; 

(2) In conference with Course Coordinator determines which 
any options in tests and measurements w.ill be taught, 
determines >ess,on guides to followed and student reference 
material sf to be used, ind resolves any other problems on 
instructional rfiaterials, -.their content', and related matters 
which should be determjned beforehand^ 

(3) Reviews requirements for equipment, supplies, audiovisual • 
training aids, and other training resources to be used in * 
ind4vidi*al instr^ictional assignments. Performs equipment 

V -upkeep and mainten^nce^'^procedures, prepares supplies' and 
reagents required to^ be available for student use. Provides 
Course Coordinator' with timely^ detailed information on . 
specifications for all equipment, supplies and otiier training 
' resources which must be purchased, rented, or borrowed for ^ 
. the cour^^ej ' ^ ^ • . ' 

*{4) If :the course^ -t-o be conducted in a/'f||ld" location, 
packs equitxhent and'supplifis for shijxnent so that they 
.wiU arrive a^xfesti nation in good condition; identifies 

to the Course 'Coordinator the equipment and supplies which 
. shouW not or cannot be shipped which should be provided 
otherwise at the course site;'^ . 

(5) Rehearses all classroom and ^laboratory instructional 
\ ' presentations to the ^5rtent necessary. to assure effective 
-performance within the scheduled time allocation;^' 



V 



i|. , ^(6) Reviews and practiced all tests for which he/she has . 

• responsibility as primary Instructor to assure per»nal 
* ^ proficiency^^nd adequacy of pre-course plans and prepara- 
tions. Supervises pre-tourse practice of t^e who will 
serve as assistant I n^tructors for^^the^testS; 

(7) Pi^e^Jares^ to serve 3S .assistant Instructor for specified tests 
.and measurements, developing personal prbfigjen^y^hr^ 
pre-course practice under supervision of thelp^licable 
primary Instructor, and prepares' to teach the tests and 
measurements in accordance with techniques specified by the 

^primary Instructor; ' " . - 

. ; . - 

(8) Reports periodically as requested to the Course Coordinator 
* on' status erf course preparations, and cooperates in working 

S s out timely prdcedlir-es for thejr accomplishment, i , . 
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. b) During the course, eac^^I nstructor; ^ 

(1) Attends aJ»d participates in course opening exercises; 

(2} Serves as primary Instructor for the 'tests and measurements 
assigned to hinf/her. In this capacity he/she is responsible, 
for all classroom instruction on the designated subjects, 
leadership of all laboratory instruction^ collection of 
(or arrangements for)'samples for laboratory examination 
by' class, student performance evaluation and associated 
records for submission to Course Coordinator, and student 
counseling on pertinent matters related to area of personal 
responsibility; 

(3) Assists primary Instructor in laboratory instruction phases 
of the tests and measurements as assigned* including pre- 
paration and organization; 

(4) Attends and participates in all classroom~start-»of-day 
evaluation sessions on previous day's stude'nt performance; 

(5) Attends and-participates in course* closing exer^ses. 

c) After the, course, each Instructor: V " ^. 

(1) Reviews the, course implementation experience with the^ ' ' 
Course Coordinator, mutually developing proposals and^plans 
for future offerings of the coyr^e;, * * 

(2) Evaluates condition of all equipment and ^suppiies, inUiatting , 
action to repair, renovate, or replace any itens found der 

* ficient or in short supply; 

(3) Takes necessary action to put laboratory into state^^". ' ' ^ 
neatness and order for occupancy of the next course Hhis ' ^ 
does not imply janitorial service!'); ^ , ^ 

(4-) If. course was conducted in'the field, repacks a|^_^equi^)ment 
and supplies for return to home insti tytioji, after.at teast ^ 
Superficial cleaning of all dirty or coti^aminlrted glassware-, ^ 

(5) On return of shipment to home institution^ unpacks all ^ 
^equipment and supplies, returning it to "designated custodial 
site, including return of borrowed equit^ment^^and other 
returnable resources. ^ ^ 

4) Laboratory Assistant - / * ^ 

'The Laboratory Assistant is designated as "optional'Mn the staffing^ 
' plan, but services of a Laboratory Assistant are strong!^ recommended. 
This is particularly urged in a fixed, train'^<flistal1atiort'\^here' 
this and oxher courses are being ^conducte<f\^ a continuing or repetitive 
basis. The Laboratory Assistant works partTcblarly in support of the 



instructional staff. The Assistan^^ will be given routine tasks, 
which will free the instructional staff for more speci^alized or 
complicated tasks associated with the planning,' preparation, and 
implementation of the training. 

a) Before the course, the Laboratory) Assistant; 

(1) Works closely with the Instructional staff members, p?r-. 
forming standardized tasks 'as specified in the course 
fJreparation -plan; 

(2) Organizes- laboratory supplies and equipment for each pro- 
cedure in such i way as to pe'rmit distribution to the 
students or to their»v/orking sites with maximum efficiency 
during 'the course presentation; 

(3) Assists CoOrse Secretary wherever feasible in assembly antl 
organization of studen^t instructional materials, classroom 
preparation, and related tasks. 

m 

b) Duri^iQ the course, tl^ Laboratory Assistant : 

(1) Performs all possible tasks in sugport^of primary In- 
structors in setting/up student woV'k positions, connecting 
and returning use?! glassware, supplies and equi[^ment, etc, 
to central repository; 

(2*) CleaRS and maintains all ^assware and supplies excepting- 
those stipulated for student per^rmance; 

(3) Notifies primary InstrucfcoV promptly of any noted dis- 
crepancies or deficiencies in supplies, equipment, or 

♦ . planning which would leacj to problems in implementing the 
cQurse; 

(4) jfn field cour^|s^, packs equipment in shipping cases 3S 
. rapidly as it$*^use has been completed for the course. 

c) Aftei the course, vthe Laboratory Assistant: 

^> ^ > 

. (I) .Assis-ts^Jnstructors ^n all equipment and supply inspection, 
renovation, and return to proper location; 

(2) Puts laboratory in state of neatness and order preparatory' 
to use for next class; * , 

(3) Prepares any stable supplies required for next offering of 
the course, within limits of techrfical capability. 




2:/Tra1ning Facilities ' ^ 

This course requires both a classVoom and. a laboratory %r class use. 
Effective presentation -bf the course, requires staff attentlpn to many 
. details related to the«e facilities. Problems more of ten occur 1ni» 
field courses (i.e., away from "home base")./ In any location it is 
unusual that all desired features 6f a training faciTity Will be met, 
but with tipa}y attention inost problems can- be solved or at least 
partially resolved. ' ; - 

a. General Considerations ' ' * ^ 

1) Spatial Relationships ' ^ ^ ^-r 

Classroom and laboratory shoulrfl be separate,, but close toserther. 
Much of the instruction requires frequent shifts between class- 
room and laboratory. Thefrefore, the classroom and laboratory 
^ nfiust not be in separate buitdings, and sho.uld not be far apart 
within any structOrel 




2) As-sociated Comforts 



a) The classroom and the laboratory should have a comfortable 
temperature, be free of obvious drafts, be well-ventillated, 
and should be weU-lighted. It is, # course, possible to 

/ ' develop spepffications for acceptable temperature ranges, light 
intensity, ranges, humidity, etc*; but there is no substitute . 
for exercise of good judgment. 

b) Suitable restroom and drinking fountain facilities should be 
convenient to the classroom and .laboratory. • 

c) Smoking: * , 

(1) NO SMOKING IN THE LABORATORY. There should be no comprdmise 
. * on this. ^ ' . 

i2) Some schools l)€rmit srooking in the classrooms. If this is 
the practice, it is, advisable to locate ashtrays so that 
smokers sit in'an area where* their smoking will not disturb 

/ others. ' ' ^ 

i' ' • 

3) Lunchroom Facilities 

Most schedules for this course wilt allow a one-^ilfcr lunch -break. 
It is advisable that the course staff identify and make known to 
the classi the names and locations of fconvenient dining facilities 
where sei^ice, variety, quality, and price are satisfactory, 

4) Consents to Class about Facilftles ' . . . \ 

a) OiHhe first day of the course the general orientation should 
include suqK information as the class needs on the. location and 
use of facilities and conveniences for class u^. 



•AT.EMP.(l64,3).8tn.76 



b}Tt 'is^strongly urged that the entire strtning staff never at 
any time indulge in apologies or critictsms of tne classroom 
or laboratory facilittes being used. Such remarkk serve no 
useful prupose and can' only detract from an^ ef fectVe program, 
' "provided.that everything possible has been done beforehand; to 
resolve existing problems with facilities, ^Student comments 
and complaints should be given an honest rep^onse, but such 
comments from students shoul^ not be regarded as an excuse for 

^ staff to enlarge on the subject. 

Classroom , , ^ 

1 ) General Features • 

a) Door aVrear of room is preferred; this permits entry of late- 
comers without excessive dfstraction of class. 

b) The classroom should be free from excessive extrrfheou5 noises', 
such as from construction projects ,-^eavy m^fic, or from 
aircraft. , * - 

c) '^e classroom should, hava^adequate electric power outlets 

(115 V) for use of audiovisual e%jipment. The receptatles^ 
sVioiilH be inspected fof assurance that they are compatible with 
the plugs on the audiovisual projector equipment being used,' 
and adapters and extension cor'ds secured as required. 

d) ^Room size should be adequate for seating 18 students, plus 

providing for instructor equipment, .projection equipment, and . 
a modest number (4 to 8) of intermittent visitors to the 
classroom. 

i 

e) The classrocJm shcftild be capable of being darkened qui,ckly and' 
effectively for use of projection equioraent or television. 

. - Room dinrmer lights for. indirect lighting (not striking the 
screen directly) are recc^ended fh fixed training installa- 
tions, but. can be dispensed within a fjeld training situation. 

Z) Student Facilities 

a) Ideally, ^udents should be seated at tables, with all seats- 
facing the instructor's area at the front of the classroom. 

- Each student should be aD^ted 30" or more of.^table width. 
The sidearm chairs so' familiar in the classrooms of secondary 
schools and colleges may -be used if absolutely necessary, but 
are distinctly inferior to tables for students work. ' 

b) Student ^seating should be at least two screen widths from 

the projection screen -(assuming a 6' screen, -no student cloa^r . 
than 12' from the screen) and not more than 6 ^screen widths from 
the screen (again assuming a 6' screen, no student more than 
36* from the screen). Furthermore, all students should be 
seated seated within a 30"^ angle to the left and to the right 
of a line from, thg middle of the projection screen to the 
* projector.'^ ^ ^ 
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3) Cla^STOom Instructional Facilities 

a) Lectern, etther freestanding or table-type; suitable for 
standing i/istructor 

bl Demonstration table at front of classroomy -approxTmately 
r X 5; • . 

c) Challcboard, at Teast 3' x 5' (preferably larger), with chalk, 
erasers, pointer 

d) Audiovisual equipment 

(1) ''Public address system (optiorial but, recommended) with 

lavalier microphone with adequate cord length to permtt 
instructor to move about at front of classroom with 
relative freedom ^ „ " 

(2) Projection screen (for size consideration see 2^ b above), 
matt^, beaded,, or lenticular surface 

(3) Projector, 35-nin slide projector for slides iTK)unted In 
cardboard or plastic mount; carousel type preferred. Should 
have projection lens with cord length suitable for use ft*om 
rear of room 

(4) Projector, overhead type, for use with projectuals 
approximately 7" 9" ^ ^ 

(5) .Cassette type playback unit, with cueing feature for \ 
automatic operation of cassette type slide projector; 
compatible with National Training And Operational Technology 
Center (EPA) tape/slide Instructional units 

(6) Television tape playback unit (3/4" cassette type, "U-Mat1c'^ 
or equivalent) 

(7) Television receiver, commercial (ype, color, 19" diagonal 
picture, or larger At least one receiver/preferably two 

Laboratory 

1) General Features ' 

a) Should be well-Lighted,, adequateiyl ventilated. It Is particularly 
important that the laboratory be free from strong drafts 1n student 
^ wdiV^king areas. 

; b) Should provide ^or students to stand at laboratory benches WJiich 
are approximately 36*' from floor to bench surface. 

c) Canventlonal laboratory services should be available at student 
work areas, Including electricity (115 VKy^gas, and vacuum. 
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d) Space between benches should be adequate for students to work' 

without Interfering with each other, and to permit free move- 

ment of Instructors in t^e student working area. 

* 

ife)'- Safety features of 'the laboratory should be checked, ificludihg 
location and condition of flrsy-^id kits, fire extinguishers, 
emergency sh6wers, eye-wash facilities, and oth^ emergency" 
equipment. 

1) Student Facilities 

• ^ ^ 

a) Provide at least 6' of bench width, per student pair. While 
students will workjn pairs to the extent that tViey will share* 

, certain limited equipment, each student will perform all tests 
and measurements. 

b) Provide bench space or floor space as necessary for .laboratory 
equipment described in the equipment and supply lists, such as 
balances', ovens, waterbaths and other items not assigned to 
individual student work. 

3) Laboratory Instructional Facilities 

a) A chalkboard and demonstration table are recomnended. 

b) Provide at least 20 s^iuare feet for reserve, suppl ies ■( equipment 
of each instructor. y 

c) For field courses , 'provide area for packing and unpacking; areas 
for equipment to be shipped. This should be at least 100 square 
feet of flo'^or space, with at least 20 square feet of table space. 

. w 

Security 

Valuable preper^^-y i|fe used both in the classroom aftd in the laboratory. 
Some of the iterfvs ajre particularly susce^^tTible to theft. ' Accordingly: 

1) Provide for lockinq of both classroom and labor ator/iwhen not in ase, 
"^"^a^lequate security is provided in the facility by other 



or assure tKSt 
means 



2) Be sure that the necessary keys are available to the instnjctinnfll 
staff at their need. * . " > ^ 

3) With-'field courses, often it is necessary for the training staff to 
work in the evening or weekends to prepare for coming classwork'. 
Arrangemeryts must be made welT in advance to 'sficure .authorized entity 
to the, trainlng facilities b^ing made ftv.ai-l^bVe^'by a host, organizacion 

4) Thefts during normal working hours may be a special problem. Maintain 
surveillaFtces to the extent practical, and keep out-of-service theft- 

^,prone ftems put of exposed locations. ^ 
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* 3. Laboratory Equipment and Supply Requirements 

The consolijdated list in this section is for overall planning purposes* 
. For day- to-day laboratory requirements, see the *'IPH Equipment and 
Supply Requirements'' aind the "IPW Reagent Requirements" »in each 
Instructional Package Worksheet contained in Part II of this Guide. 

Before using the listing in this section decisions must be made about 
the specific procedure to be taught for each test in the course be- > 
cause several, of the Effluent Monitoring Procedures (EMPs) contain 
a ch'oice of procedures. The Ammonia EMP is written for the distillation ^ 
of a macro sample followed by eitffer Nesslerlzation or titration^ The ^* 
* Kjeldahl Nitrogen 'EMP contains a choice between macr9 or micro digestion 

and distillation, followed by either Nesslerlzation or titration. There 
is an EMP for determining afmonia by using a selective ion electrode. 
The Chemical Oxygen Demand EMP is Written for the low level raijge of 
5-50 mg/liter but includes the modifications for concentrattCns greater 
than 50 mg/liter -COD. The Phosphorus EMP can be used to determine 
total phosphorus or.x^nly orthophosphate. These different possibilities 
affect the equipment and supply needs. The requirements of area NPDES 
permits and/or -the ^^e of equipment readily available will help the 
course planners make t)ie choices among these possibilities. 

The quantities of laboratory materials needed for a course depend on 
the specific laboratory work assigned to each student. For the con- 
solidated list in this section, the basis for quantities required is 
the assignment stated in each Instructional Package Worksheet (IPW^. 

" ' ' ^ A ^ ' ' 

The abbreviations used in the listing to refer to the various procedures 
that might be taught and the assignment given for each in the related 
I. IPW are stated in a table preceding the laboratory 'listing. 

A The listing itself i^ divided into three sections: capital equipment* 
. ' V,, of more than $100 unj^t value, reusable equipment of less than $100 

unit value, and consumable equipment of less than $100 unit. value. ^ The 
fjrst column in ^ch section contains a description of the item in the 
language and the qualifications required for ordering the item from 
commercial catalogs. Thfe second column lists the minimum gu&ntity per y 
student required for each procedure presented in the EMPs for the coursW 
The third column lists the minimum quantity for a class of 18 students: 
The numbers found here are often based on multiple use- of* the item. The 
fourth and final column cootains remarks that may be useful when deciding 
on class needs or when ordering equipment. 

As noted, numbers represent minimum quantities. It is strongTy\ recommended 
that instructors provide surplus equipment and additional supp>(es ready 
for use in case -of need. Many instructors plan for a margin of at least 
]0% of extra supplies to provide for student errors, [)lanning miscalcu- 
lations, or other unforeseen*^ events. 
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This list can beji^reat 4/aTcre^ pre-course planning, to determine, the 
availability of Heded equipment and supplies, and to take action to pfo- 
vide needed resources. Further, this list can be of vttal importance when 
planning for courses to be conducted in field locations/| Copies of the 
list in the hands of ttfe Course Coordinator aipd a representative of the 
host organization can be used to detennine whlich will prdvide i^eeded . 
sources, on an item-by-item b«sis. When the Nsponsibili|ty is assigned/ 
accepted, this caifr be annotated in the 'Vemar*s" column, 
the annotated listen the hands of the Coursel Coordinator 
representative of the host organization. Each- can then 
..equipment and supply list as a checklist for :arrying out! 
upon r^ponsibitities in preparing for the course. 



^itha copy of . 
and a copy for the 
u$e the annotated 
his own agreed- 



' ■ LABORATORY EQUIPHENT AND SUPPLY REQUIREMENTS - . . ^ 

Following is the key for abbreviations used for course topics. Quantities per test are based on^the IPW ' 
assignments as noted. 



ABBREVIATION^ FOR TESTS - / 


IPW ASSlfiM^ENTS 


■ ■ I' 

Arkn;i 


Arnnnnl A Di^tillati on marro / 


1 sample per 2 students 


ADmi 


Amnnnl;) Distmation micro fas Dart of 'iCieldahl N EMP) 


1 sample • * 


AE 


AfTiDonia Electrode 


2 standards +'2 samples, . 


AN ^ 


Aiinonia Nesslerization t^s part of Kjeldahl N EMP) 
* 


1 blank + Z^staylards + 1 digested sample 


ATma 


Airmonia Titration, macro 


1 sample ^ * - * 


C6 


Calibration Graphs 


V ; . 

1 graph 


COD 


Chemical Oxygen Demand (low level) 


1 sample or blank- 
1 FAS standardization 




l^iolHAhl HinAct^inn m^rm f a 1 t^Ai^nx i \/a t^o mirroi 


1 sample 


KDmi / 


Kjeldahl Digestion^ micro 


1 sample 


NO3 


Nitrate + Nitrite and Nitrate 


Prepare one reduction column. 
2 blanks* 2 standards 
2 samples 






1 sample ^ > . - 


OP 


Orthophosphate as P (pltemative to Total Phosphorus) 


1 blank ^ 1 standard 
1 sample * 


SP 


Spectrophotometer ^ 


.1 Instrument 


TP 


Total Phosphorus as P 


1 blank + 1 standafrd 
1 sample 




53 , ', 


51 

. 8-3 



CAPITAL EQUIPMENT (More than $100 Urrit Value per One Item) ' ■ '. . " ^ ' - • " ^ ' ^ 
I ^ ' ' : ' • ' ^ '.--^ * QUANTITY FOR: . . ^ ^ ' • 


■ = — " : r 

^ DESCRIPTION- ' - . 


■ EACH STUDENT 


CLASb 
OF >8 


REMARKS 


BALANCES, analytical, 0-1 mg senSit-i,vtty ^ 

at a' load of 200 g,' witti Instru^ti'on^* 
'Manuiils" ' - •** ^ 


.OG 1/4^ * 
OP 1/3 . • 
■ TP 1/3 


16 




BALANCES. Trio. 503 a caO'acity ' 

k« r *l 1 W W V J 1 ^ ^ ^ W ^ ^ U \# Iki ^ 


NO^ 1/3 -* ^ ■ • ' 


c 
D 


To weigh cadmium ' • 
— N— 


1 — , 

1>IGESTI0N APPARATUS, for ^Kjjeldahl de- . 
.tenninat%n. "See (twr^rams-of 
equiprnent in HMP. Quantity is. ^ 
according to heat sources required* 


KDma-' 1 * 

KDmi 1 ■ ■ 


18 


Apparatus is readily available 
commerqiaLly. ' ^ \ ' ^ 


WSTIUAtiON APPARATUS, fprvammonia 
and/or. Kjeldah] determinations. Sep 
diagn|n>s of eouipment in Kj^dahT 
,NUrogen\'EMP.\ „ ' 


r 


V 


ADmi set-ups shown in EMP require some 
fabricated parts. (Inquire EPA-NTOTC) 
ADmi total assemblies are also available 
commercially. ' 

^ * 


ELECTRICAL .'OUTLETS, 120 volts ^ , ^ 


. /TP 1 " > ^ 




number depends on number (size) of, 
HOT PLATES used. *^ • / * 


HEATING sj^FACES, flat for Erlenmefyer 
flasks .or else'heaii«pg,nianfles. for* - ^ 

^ '501/nd bottom flaslSf Choice should •* . 

^ produce at least 9 watts/^., inch 
and have adjustable heat control. 


ccJlT 1 * 

• 


18 


'A 16 amp line is usually require/A for a^ 
series of 6 reflux set-ups. MuL < 


HOT PL/lTES,wfth* continuous settings, ^ ^ 
.Hot just "low," "medium" and "high.^* . 
'If d.oina AE EMP. .maanetic stincind ^ 
feature is ^sirable. ^ 


06 1 • ' ■* - 

TP'. 1 . ' ■ 

* 




: : i <^ 

Number depends on size. OG for ' 
1. - 1 liter-beaker for. each^Tf^ for 
3 *^ 125 ml Erlenme^ers for each. 


HOOD SPAtM^i equivalent welj- & 
ventilatgp^ea. ; ^ 


■ 'OG: 1 ■ ■ . t 

OP - .1 - 'lye 

1-1/6 . ^. 


'1-3 ; 


OJ^/TP: thr^e are needed if student^ 
•clean glassware. 





J3UANTITY FOR: 



' d. ^ , . r 




CLASS 
OF 18 


REMARKS 


pH METERS, ELECTfiOMETRIC accurate to at 
• least 0.'<1 pH' unit and pi;eferably with 
a sinQic eicCtroae 


NOj"'] TP 1 
OP 1 


18' 


To conserve time, this quantity is 
preferable . 


SPECIFIC ION METERS, Or'ion* Model 4W , 
407 or 407A, e^ch wil:h AMMONIA ' \ < 

tL.cLIKUUt» uriOn nCKic 1 ^D- IU 


^ 1/3 - 


6 

• 


Sufficient if alternating use^^with 
'other lab wopk 


SPECTRORHpTOMETERS, Bausch, and Lomb* 
Spectronic 20 or equiValenti-with . 
Lns true ti on.vmnud 1 s 


AN l/3( SP ,1/3 
NO3 1/3 TP 1/3 

QP m 






« ^ SPECTRflPHOTOIiJETER CELLS for ins-tru- 
metitrusetf > 


AN \/2 SP' 1/3 
NO3 1/3 TP 1/3 

np 1 /i 


6 


If matched sets of cells are available, 
apply quantities to sets.' 


■ SPECTROPHOTOMETER PHOTOTUBES, Infrared . 
ranje (B&L* #3^29-72) plus infrared 
rlLitKo v^*'-'^ Wijo'cy" \o ) or equivalent > 


OP 1/3 Jk 

SP 1/3 - 

TP 1 /;2 ' 


6 # 


• 


' SPECTROPHOTOMETER PHOTOTUBES, visible 
. range (BSL* #33-^29-71 )^ or equiv^Unt 


,AN. 1/3~ ' 1/3 
NO-, -1/3 


•6 




' ' ""-^ ^ ' / 
^ VACUUM SOURttSr preferably a central 

* • service, w electric vacuMm pump 

^ assembly with suitable hoses,, water 

^ / t»*aps and shut off valves and with 

capability of drawing 15 inches of 

_ mercury can bA used*' ^ 


OP 1/3 
TP 1/3 


6 


OP for filtration of turbid samples 


WATfR BATHS- .to maigtain 80°C >fOr. 
• ^ 1 2b mir Qist 1 1 1 ing tias^Ks w 


W 1 


?■ . 


Number depends oniSize: 1 - 125 njl 
fla^k' -fnr pach'' student 


" % WATER STILL with* an'anibn-catfon ex- 
change. system to produce water - * 
• ' free of anlmortia^ f 

' — '-^^ — • — t 


'ADma 1 * KDma 1 
' ADmi 1 - KDmi 1 ; 
AE 1 ■ ATma 1 
AN 1 

* 


1 


\ 

♦ 



*Menti(jBT»f a spetific brand name does not cortstitute endorsement of the U.S. Envi.roliiBtarProteation Agency 



REUSABLE EQUIPIJIENT (Less than $100 Unit Value) 



QUANTITY fOR: 



DESCRIPTION • ■ ' ' 


EACH STUDENT ' 


CLASS 
OF 18 


1^ REMARKS, ■ , 


ArKUnb , laDordtory ipidstic acceptaDiej 


* All 1 


IQ 
ro 


f : — 


. •> ^ 

BEAKERS, glass,. 50 ml - 


' P — 

ADhia 1 ■ ADmi'i 1 


18 • ■• 




3EAKERS, glass, 150 ml 

1 \ ^ . 


: AE 4' * NO, -1 

- COD 'l 9 ' 


36-72 

4 • 


■ — : 1 ^ 

72 only tf AE^is taught - ' ' 

1 

^ » — . 


dlaKlks, glass, ^bU ml 


4 


OH 




BEAKERS, glass*, 600 ral ' ^ 
.. • . . 4- • • 


ADma 1/2 ', OP 1 
• NO, . y TP T . 


18 -■ 


OP/TP only if cleaning glassware 

> 


BEAKERS,^ glass, tOOO ml _ - ; 


OG 1 \ • 

. — . : 


18 




POILING BEAfeSj glass 5 mri / ^ 

t 

w 


^Dma '6 ' KDrfia 6 
ADmi 6 , KDmi 6 
COD 5 . ■ ■ TP. 12 


738 
— • ' 


— : 


BOtrlES, glass dispensing, 100 mV ' \ 


a\ ,1/2' ' 


9 ■• 




~ ' * , -\ 

BOTTLES, glass, for altquots of \ 

samples, 225 ml minimum, 


. COD 'r/3 * " ■ 


6 


Each^need^ 75 ml 


BOTTLES, plastic^ «for aliquots of 
•samples, 250 ml minimum^ 


KDmi 1/3 OP 1/-3 
NO, 1/3 ■ TPn/3 ' 


• 18- 


Each tfest" vol uiT>e is 50 ml per one 
student. \' 


BOTTLES, plastic, for aliquots 'of 
samples, 1000 ml ^ ^ 


KDma 1/2 AE J/3 
ADma 1/2 


24 ■' 


Macro t«sts, require 400-500 ml. AE 
requires 2 - 100 m] samples for each. 


J|D^ES, assorted, for cleaning 
V||glass^ar^ 


All 1/2 


9 




- • . . • . . - .60 




QUANTITY fOR: 



DESCRIPTION 


EACH STUDENT 


CLASS 
Of 18 


Iff 


BRUSHES . balance 


NO, 1 >0P l' 

nr 1 TP 1 
OG 1 


12 


Put by balances. ' . 


BURETS, 25 mU 0.1 mV graduations, teflon 
stopcock plug preferred 


, COD 1 • . . ' _ ' 


18 




BURETS, 50 ml, 0.1 ml graduations, teflfen . 
stopcock plug. preferred 


ATma 1 - • ^ , 


18 




, 

BURNERS, gas, Meker type or equivalent 
heat source 


ADma 1/2 
ADmi 1/6 


9 


— ^ . — 

■ — «) • — 


6LAMPS, buret for titration stand, to 
hold two burets < . 


ATma 1/2 ' NO, 1/2 
COD 1/2 


9 




CLAMPS, for titratio^ stand to fi/ neck 
of 125 ml disfilling flask ^ 


. 06 1/2 


9 


ii^^ — 


' ^ 

CLAMPS, screw to regulate flow through ' 

,4 cm ID rubber^ubing 

- — - — t-^ 


NO3 1 






CLAHP, pinchcock^for 4 cm ID rubber 
tubing 


N03 1 ■ 


18 




CONDENSERS, 12 inch Allihn or equiva- 
lent with a ground glass joint to 
' fit Into heat-resistant FLASK. (24/4a' 
. is j«commonly used joint size) 


COD 1 

• 


18 ' 




Z ^ —y 

CONDENSERS, 16 inch Graham or Allthn. 
. Extend tip wtthTubbfer and glaSs' 

tubtng for delivery into 5D0*ml 
^graduated Erlenmeyer FLASK. 


ADma V2 
* 


9 




CONTAINERS for acid and mercury wastes, 
about c liter 


' COD 1/4 • • ^ 


5 


Up to 400-500 ml per studer^^ \ 

i 4 / . V- 



DESCRIPTION 


' EACH STUDENT * • 


CLASS 
OF 18 


REMARKS ^ 1 


- ■ « — * — " 

CYLINDERS, graduated, lOml 


ADmi 2 OG. 1 
KDmi 1 

« * 


36 




CYLINDERS Graduated 25 ml 


COD 1 


18 




— ; -» 

CYLINDERS, graduated, 50 ml - 


• NO3 1 ^ OG 1 


i8 




CYLINDERS, graduated, ,100 ml 


ADma 2 KDmi 1\ 
AE 1 - NO-., 1 ^ 

KDma 1 ' 


18-36 


36 only if ADma is taught j 


CYLINDERS^^raduated, 500 ml ^ , 


ADma; 1 • KDma 1 

. i 


18 




flFSTfrATDRS wi th- pf fpr ti ve destccant 
and large enough for 1 - 125 ml 
distiJjing flask per student 


OG \ . 


7 


Number depends on size of desiccator 


EVAPORATING DISHES, or similar Dieces 
to place betweeo heating surface and 
flask for cooling . 


^ COD . 1 


18 


_ — . — ^ — ■ — ^— ^— 


" ■ j 

FILTERING ASSEMBLIES for 60 ml- or 10 ml 
volumes, filtrate to be transferred 


OP 1 

TP ^ 


. 18 


w 


. • * 

FLASKS distilliria 125 ml with a 24/40 
ground glass neck (Corning* #4100 is 

ail CAaHtL/ 1 c / 


OG 1 


18 




: . ^ 

flasks; Erlenm^er, wide mouth. 125 ml 


OP . 3 TP 3 


54 


' / • 


FLASKSi Erlenmeyer, wide mouth, 250 ml 

' — 


NO3 3 


54 • 





\ 



♦Mention of- a specific brand name does not const i*u|pj|ndo'rsement of the UiS. Environmental Protection Agency. 



• 61 



DESCRIPTION 


EACH STUDENT 


CLASS 
OF 18 


REMARKS 


FLASKS, Erlenmeyer, wide„ mouth, graduated, 

500 ml 
www 1 11 1 

• — t— , 


ADma 1 ^ 
COD 1^ 


18 




FLASKS, heat resista/it gtass, 50a"ml 
grac^ated Erlenmeyer or 300 ml round 
bottom with ^ ground glass n^ck to 

. fit CONDENSER of choice 


r^— _ . ^ 

'COD 1 


18 ' 


\ * 


FLASKS. Kieldahl 10o\l 


AOmi 1 KDmi 1 


18 




FLASKS. Kieldahl. 800 ml 

1 ^ri^ , l^\J w 1 UU I 1 1 , w W Willi 


ADma 1 KDma 1 


18 


* f 


— ' ** ' — 

FLASKS^ volLimetrIc, 50 ipl , with glass 
stoppers 


NO3 1 TP 3 
OP 3 


54 




FLASKS, volumetric, 100 ml with glass 
stoDoers 


. NO3 Z 


36 


• 


FLASKS, volumetric, 1000 ml with glass 


OP"- 1 
TP 1 


18 . 


If Student does balance and/or dilution 
exerchses 


FORCEPS, pairs to manipulate filter * 

^ 


OP 1 

, TP, 1 • 


18 




FUNNELS, Buchner^ to fit CONTAlNtR 
fnr fDD w;4^tps f f nr ala^^ beads 1 


COD 1/4 


5 


t 


FUNNELS, separatory, 2 liter with 
Tp'flnn *itnnrnrk ^ 


T" 

OG 1 ■ 


18 ' 




FUNNELS, short stem, diameter about 
^ 50 rrni to fit neck of 50 ml volumetric 
ffask and 25 or 50 ml buret 


COD 1 OP 1 
OG 1 ^ : TP 1 


18 ■ 




GLASSES, pairs of safety 


All 1 - 


. Ifi 





QUANTITY FOR: 



DESCRIPTION 


EACH STUDENT • 


CLASS 
OF 18 


REMARKS , • . - 


GLOVES. ♦ Dai r*^ nf rubbpr material 


NO3 1 , TP 1 
OP 1 


18 


' r • ■■ — ' ■ 


1 — % TT" 

MAGNETIC STIRRERS wlw magnetic bars 


AE 1/3 


6 . 


Note HOT PLATES in A, Lapitai equipment 


NESSLER TUBES, scored at 50 ml, low form 
desfl'rable 


AN^ 3 - ' 
KDmi 1 


72 




NESSLER TUBE SUPPORTS 


AN 1/2 


9 




PANS for ice water to cool 500 ml 
Erlenmeyer flasks 


COD 1/2 


■ 9 




PIPETS, dropping (medicine idroppers) 
with bulb about 1 mV 


OG 1 


18 


' i . f " 


PIPETS, measuring, Mobr glass, l%Or 2 ml,\ 
graduated at 0.5 mV ^ 


NO3 1/4^ 


5 




PII^TS, measuring, glass, 1 ml graduated 
at 0.1 ml 


OP 1 ■ 
TP 1 


18 


To adjust pH " . 


PIPETS, measuring, Mohr glass, 10 ml 


AN 2 OP 3 • 

COD 1 TP. 3 

NO-, 1 
3 




1 


PIPETS, 'volumetric transfer, 1 ml 


AE 1 OP 1/8 
NO3 1/4 TP 1/8 


5-T8 


18 only If At taught 


PIPETS, volumetric transfer, 2 mV 


NOj' 1/4 


5 


■ : — « — ' -~ 


PIPETS, volumetric transfer, 3ml 


OP 1/8 TP 1/8 


3' 





»i " 68 



'QUAN-T^ FOR: 



CLAsf 
OF 18 



DESCRIPTION 



PIfETS. volumetric transfer^ '5 ml 



1" 



PIPETS, volumetric transfer, 10 '''1;-4?^pM- 



' EACH STUDENT 



NOj- 1^ 
OP 1/8 



TP -1/8 



jCOD 1 
3 



•OP 1/8 
V TP 1/8 



REMARKS 



18 



PIPETS, vol«ii»tric ^i^nsfer, -20 ml ■/ 



OP" 1/8 C 
TP \/8'C^ 



OP 1 ♦ 

TP- 1 



3-18 



*18 only if students dilute ^tock" 



solution • 



t 



tPIBETS, volufflfetric transfer,' 25 ^il 



jrTfetn 
jmetri 



00^ I 



.NO3 1 



18 



PIPETS,- vol umetric transfer, 30 ml 

* — _ --J — ; — t 



OP 1/8 



TP 1/8 



PIPETS,' vol umeifric transfei",- 40 ml 



DP^8 



TP ]/8 



PIPETS, volumetric transfer, 50 ml 



COD 1 
NO3 3 

OP- 1 



TP 1 
OP 1 /8 
TP 1/8' 
KD mi 1 



■54 



-7^ 




PIPETS, volumetric transfer. 100 ml with 
tpp^ and tfp cut off for reduction 



N03'^] 



18 



cbl umn 



PIPETS, volumetric transfer of size re- 
quired if sample dilution is necessary 



^KD mi 1 
OP 1 



TP 1 



18 



C ^ 7 

PIPET BULBS, large with shaped opening 

to fit-yariety- of pip?t sizes 



A1-] 1 



T 18 



— ' * / ''^ 3" 

PRIIPIPET BULB 'X/ 



NO3 .1 



^ 18 



PIPETTERS,*automatic' (OPTIONAL), glass /. 
with delivery setting for at least- 
10'~ ml ,• for acids a - 



COO 216 



/ 



-8-11 , 



U 



ERIC 



\ 1 — . . 1- 

BESCftlPTION*^ 


— ■ ■ — . r — a- * h r-r 

EACH STUDENT 


OLASS 
OF 18 


^ REMARKS 


ftEyiGEWT SPOONS. 0.4 gram 


Tp';i/3 
A. 


• 6 


^ ' 


REAGENt SPOONS, 1 gram 


COD 1/3 


6 • 




■ ~ ' 3 

"RINGS, metal for stand to support a 
2 liter separatory funnel ' 


OG 1 ♦ 


18 




RULERS. 12 inqhe^ long 


CG 1 ' 


18 


* - ' ■ .1-. 

: • 3 


SIEVES. 60 r^esh . " 


N03- 1 ' 


18 




orMJULMo 

■ .- . A ^ 

^ — -^^v 


NO 1 

Balances 12 " ^ 


30, 


• * - 


SPRAY TRAP, Kjeldahl, connecttng bglb, 
55 nim.\ See diagram in Kjeldahl Emp. 


ADqia 1/2 


9 


r . ' 


r^*— ■ : ^ 

olArfUo, LiLraLlon W 1 til pOrLc 1 a 111 uabcb 


ATma 1/2 NO 1/2 
COD 1/2 ^ 


]8 


1 ^ *■ ^ ■ 


r 

STEAM BATNS for 125 r!il distilling flasjc 


OG 1 ■ - . 

r 


? ■ 


Number depends on size 'of bath 'k^- • 
— 1 — i — >>— ■ ■ ■ — V • ' 


STOPPER/GLASS TUBING APf^RATUS for applying 

suction- to a 125 ml dilti^ling FLASK.- 
. Spe OG EMP, Figure 2.'.^' 


'OG, 1/6 


3 


> J ' 


STOPPERS, ruBber #3 fir #6 to fit 
NESSLER TUB£S 


AN 1 


« f 

18 / 
^ / ' 


^ ^-r-y- ^ ' 


7^' 'A.' • ■ ' ' 

STOPPEI^Bbbbef #3 to fit CONDENSER" 

(Allin)' W)r sp/ay traipTonnectrqn' ^ • 


ADnal/2 W 

■- r>. : ■ ^ 






- ■ ' 

S-T/)PPERS, .rubber 17 to fit neck of B00*^> 
Kjeldahl- FLASK for spray trap connection 


AQna 1/2 ^ 


' 9 * 


^ — — , - • . 


♦ 

•TONGS, criicible, pairs 

'TTT • IT— ■ - * 


TP- 1 - ' f 





72 



.. ■ : 1 

DESCRIPTION ■ 


, EACH STUDENT " " ' ' 


- CLASS 
Ur 1 o 


: . » < ^_ > ' . 


'TUBING, soft rubber,^4 cm ID, 7.5 tm length 


NO, 1 . - . • 

3 ■ , 


. 18 ^ 


T^— 7^ ' 


TUBING, tygon for. CONDENSER as cpnr\ection ^ 
to. cooling water source. Lengths depend 


• . COD 1 

It 


\8' 


* 


.. 3 * 

WASH BOTTLES,^ plastjc squeeze type, -500 ml 


'All. 1 • 


18 





. ■ C. CONSUMABLE SUPPLIES (Less thatir$100 Unit Value) 

! - : =i — '-^ 



FILTER DISCS, Whatman- No. 40 to fit F.UNNEL 
with di'ameter of about SO'irm 



. '! FILTER DISCS, phosphorus-freg, 0.45 ^icron 
! pore size, Gelman GA-6 or equivalent, to 
; fit Fll^TERING ASSEMBLIES ' 

♦ IgLASS wool, small wa'd end of 100 ml" 



cut-off pi pet 



GRAPH WER, sheets, arithmetic 



ICE SUPPLY, trays of cubes 

, 



■ PENCILS,' WAX MARKI^^G - 



^ > 

pH>ApIr, strips^ short range to test 
at pH 9.5 . ' 



REAGENTS are liyt^ according to test^at 
thjs, efid of this secjtidn ^ 



SAMPLES are listed according,, to .fest jt 
, 'the'ertd^'of thjs sisction ^ ' 



OP 1 



TP 3 



NO3 1 



CG 1 



COD' -1/3 4 



All 1 



AlSnja' 5 



/ - 

V 



6 ■ 



18/ 



>8-54 



18 



18- 



■V- 

J8 



•90 



54 for TP 



Can substitute pr^inted graph sheets 
in €MP • 



ERIC 



8-13 



QUANT m FOR: 



DESCRIPTION . ^ ^ . EACH STUDENT 


CLASS, 
OF 1.8 


1 REMARKS • 


SAMPLE TAGS, preferably pre-printed 
with blanks for information required 
^ by NPDES repor^lrfv 


All 


M5 




~ : ^^^^ 

^ * TISSUES, soft in boxes 


■ 

SP 6 * 
itALANCES 6 


12 


i 

«* 


, ' — ' — 

'TOWELS, paper, in boxes or packets 


SINKS 1 
— ^ ^ 4 _ 


3 




WATER, distilled, armionia-free 


ADma 0.1 1 
ADmi 0.1 1 
■ AE 0.5 1 . 

AN _.o. 15 y 


13.5 1 

• 


t * It 


WATER, distilled,' antnbnja-^ree and ^ • 
ni^rate-nttrite free?i^ ' 

4 " -4 




72 1 


^^pe large quantity is required to 
prepare Cu-Cd. 


1 

WATER, jiistiVled", phosphorus-free 


^ 2.5 1 


45 1 


— : X 

•The large quantity is required for . 
cleaning glassware. 


V ' ' *<ATfi<, dfstilled, riggl igible for^anjc' 
. 1 ' coWentratio^is - ^ / • * 


COD 0.2 1 






' * r ' J^A:?* — 

1 WATER,' distilled /^^^Sf^Q^j 


SP' 0.1 1. 


'\^2' r 




' ' — f 7*ry / 

WEIGHING BOATS; dis>Oo<dbler / 


— <9t 

NO3 1 


> 18 


To weigh cadmium ^ • 


1 REAGENTS-: ^ - 


1 — ^ — — ^ — — ^ 1 ^ 

#»^ONrA DI3T.(LLAt40N, macro or micro 
(AD is-u^d to isolate ammonia frcin , 
* ' . samples.*' 'Jt ig^also \used 'to isolate 
/* * anmonia from ^di'gested samples as* part 
^ .of the Kjeldahl N test, ) 


^uats are minimum, 

. r ^ — 




See p. 160 or p. 17S 'EPA Methods ^Man.ual . 
Also see Arrcnonia EMP or the Kjeldah) N 
EMP, as appl icable. . 


— ^ — ' ^ ~ — ^ — 

Boric'^^icid solut^on^ "'^ 
• ■ • ,10 g boric^'acid/500 ml 

Q ^ 1 J ^ . , r-J 


ADma' l^Oml , ■ . ■ 
'ADfni 5ln ^ - 
' \ - ■ / ' 


450 ml 
90 ml 


For ADmi , make. 250 ml . ^ . 



IIT HUK! 



DF<;rPTPTTnN 1 1 

o,scu.nm 


■ ^ _ 

EACH STUDENT * 


CLASS 
OF 18 


REMARKS > . 1 • 


IN sodium hydroxide solution: 
lu g sodiurn nyaroxici^/^DU rni , ' 


ADma 'v^lO ml ' ^ 
w 


'^-180 ml 


for pf\ adjustment 


' ^ 

Borate buffer solution - 500 ml: 

'x^.B g sodium hydroxide 

^c. » 0 g soQium LcLrauuraLc 


ADma 25 ml ^ 


22i ml 


For ADma, it is convenient to make the 
500 ml volume. 


Sodium hydroxide-sodium thiosulfate 
solution - 250 ml : 
125 g sodium hydroxide ^ ^* 

^/ g SOGlUiii LnlOSUITaLc pen La nyura Lc 


ADma 100 ml 
ADmi 10 ml 


1800 ml 
180 ml 


For AD as part of Kjeld^hl-N test. 

See that EMP. . / ■ 


' 'Phenol phthalein solution: 

1 r\V%r\w\r\^ r\V^^ a A n / I till ml wL 

\ g pn8no 1 pn una 1 e 1 n/ 1 uu mi^- 


ADma 10 drops 
Aumi c arops 


180 drops 


For AD as part 'of Kjeldahl-N test, 
^ee that EMP*, ^ 


AMMONIA ELECTRODE 


Amounts are minimum 




Preparations are according to electrode 
manufacturer. See EMP. 


Stock anmonium chloride solution: 
0.3819 g ammonium chloride/100 ml 


10 nfl 


— - -T — 

10 ml 


Dilute this twice for 200 ml of 1.0 ani^ 
of 0,1 mg/liter for each. studeht for ^ 
standards plus sample preparations. 


: ) 

10 M sodium hydroxide solution: 
o\j g soQium nyuruA 1 uc/ cuu mi 


4 ml 


72 ml 




^ AMMONIA NESSLERIZATION 

> 


Amounts are minimum , 




See p. 177 in 1974 EPA Methods Manual. 
^Also see Kje'ldahl-N EMP. • ^ 


— , — — ^ 4 

Nessler reagent - 100 ml: 

10 g mercuric iodide , ' 
7 g potassium iodide 
^ lb g sodium nyaroxiae 


4 ml 


72 ml 




Stock ammonium chloride: 

" 0.381kg ammonium chloride/lOO ml 


0.18 ml- ■ y 


3.25 ml 


Dilute ttiis for up to 18 ml of 0.01 mg/1 
per student. 



75 



QUANTITY FOR: 



DESCRIPTION 


EACH STUDENT 


CLASS 
OF 18 


REMARKS 


AfWNIA TITRATION, macro 


Amounts are minimum 




Also see Ammonia EMP. 


Mixed indicator solution - 150 ml: 
200 mg methyl red 
100 mg methylene blue 


3 drops 


27 drops 


m 


/^-^U^ N sulfuric acid solution: • 
{ H5 ml concentrated sulfuric 
acid/500 ml 


-To make 1 mUof 0.02 N 
per 0.28 mg/1 NH^-N 


810 ml 
(max. ) 


Dilute this for up to 90 ml of 0.02 N 
acid per siuaenia^^ 


— t ■ 

. CHEMICAL OXYGEN DEMAND, low level 

s 


Amounts are minimum 




c«« r\ 00 An ^01 A Fl^fl MpthnH^ Mr)niJr)l 
^gg in fy/'r Lr n ncLiiuui tiaiiuai. 

Also see EMP. • 


Mercuric sulfate 


1 g 


18 g 


» ~ 


" ' Ifcr-^ — ' 

Concentrated sulfuric acid^ 


25 ml 


450 ml 


(JrllUnAL: rlaCc IR aULUiiiaLiv- ^ipcuucr 

and check for 5 ml delivery. 
\ 


Sulfuric acid - silver sulfate solution - 
liters: 

2 liters concentrated sulfuric acid 
21.6 g silver sulfate - \ 


70 ml 

• 


1260 ml 


OPTIONAL: Place in 2 ^automatic pipetters 
and^check for 10 ml delivery. 


0.250 N potassium dichromate solution * 
2.4 52 g potassium dichromate/200 ml • 


100 ml 

(IX. 


200 ml 


ui 1 u te tm s Tor uw u\ u.ucj 
per student. 


Ferroin indicator solution -*100,ml: 
U4%g 1-10 orthophenanthroline 
mononydralte 

0.70 g ferrous sulfate heptahydrate 


11 drops 


198 drops 


Ferroin solution can be. purchased. 

' / 


0.250 N ferrous ammonium sulfate 
solution - 200 ml: 
19.6^ g ferrous ammonium sulfate 
- ^ hexahydrate * 

4 ml concentrated sulfuric acid. 


loa^i 


200 ml 


DilirtF-TlTTrTor 75 ml of 0.025 N per ' 
student . . * ^ 

I 

■ ■ )• . 



• . QUANTITY FOR: ' \ 



If I 

nccroTDTinw 
^ * DhpLKlr 1 lUM 


EACH STUDENT 

' -i- 


CLASS 
OF 18 


REMARKS 


KJELDAHL DiGESTieN - _ 

, ■ •■■^ ■ ■ . . 


Amounts are minimum 




See p. 176 in 1974 fPA Methods Jianual . 
Also sea EMP. / , . 

« 

1 ' — ■ 


"Digestion. reagent - 2000 ml: , ^ 
267 g potassium sulfate 
400 ml concentrated sulfuric acid ^ ^ 

4 g mercuric oxide 

5 ml concentrated sulfuric acid for . ^ 
. 20% solution 


' 

KDma 100 ml 
^ KDmi 10^ ml - 


1800 ml 
180 ml 


For KBmi, use 0.1 amounts to make 200 ml. 

- % • — ' 


• — . — : . ^ r " 

, ' : - NITRATE + -NITRITE and NITRATE • 


Amounts are minimum 




See p. 204 ia 1974 EPA Methods Mapual . 
Alsa see..EMP. 


: .; * — — 

Concentrated ammonium chloride - EDTA 
solution - 10 liters , > 
^ ^ >30 g ammonium chloricle - ' 
17 g disodium ethylenediamine 
tetraacetate >^ 
'v.io ml concentrated ammohium hydroxide 


480 ml 


^8640 


Dilute, this for 800 ml dilute solution 
per student.* 

« ' - 


- Color reaigent - 50Oml : 

50 ml concentrated phosphoric acid ^ . 
{ 5 ^^..aijlfanilamide > 

dihydrdcKlorid^ 


IZ ml 

• 


216 ml 


• 


. Concentrated ammonium hydroxide ^ 


Oil D ml 

^ 1 VJ III 1 ^ ' J 


JM80 ml 


For pH adjustment 
*t ' 


Concentrated .hydrochloric acid 


. ^i n ml 

• ^ 1 U III 1 1 


^^^180 m' 


For pH adjustment ' • 


6 N hydrochloric acW ^ - ^ 
600 ml concentrated hydrochloric acid/ 
^ 1200*ml 


60 ml . ,- ■ 

• 


' 1080 ml 




2% copper ^sulfate solution: « 
80 g copfi^r sul fata/4 -1 - ' •> 


' 200 ml 


3600 ml 


N ' • [ . ' ' - 


. ^ Stock potas^um nitrate 'solution: 
3<609 g potassium'. nitrate/500 nil 
A i ' M crvl f>hlnrnform as oreservatlve). < 


' 11 ml • 

- , -4^ 


11 ml 


Dilute this for 25 ml 'of 1 mg/l and 
for up to 15 ml of 0.01 mg/l and for-. 
50 ptl sample per student. ',■ 

^ ' , ' ^ .09 
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DESCRIPT 



Stock potassium nitrite ^solution: . ' 
3.016 g potassium nitrite/500 ml ^ 
(1 ml chloroform as preservative) ^ 



eadrai urn, coarsd powder, 40-6^ Wash 7^ 

• can be filejl off- stick. ShSjld psrss^ * 

• a 10 mesh sieve and be retainec^ on 
' a 40, then a 60 mesh sir " 



pH^ buffers 4-, l and .10 



OIL m sreAse 



l,T,2-trich*lor.o-l,2,Z-frifluoroethane' 
Du Pont*, 'f reor*,>13 TF or Allied 
Chemical*, -Genosblv D 



•Anhydrous sodium^ sulfate 



SPECTROPHOTOMETER 



'Se#of synthetic phosphorus standards . 

'made from amethylene blue indicator. 

-which is diluted to giv^jeries of . 

^standards far each instfSment. 
. *^ ^ ^ — ^ 



— — „ . ' ' 

TOTAL PHOSPHO'RUS or ORT+IOPHO^PHATE . 



W hy'drqchloric acid (to cle?an. . 

glassware) : ' . ' * 

• IMO' ml concentratedm'drochloriq^ 

acid/3000 mT» ' , ' r 



'^^'N /sodium hydroxide- solution 
40 g sodium hydroxide/lOO ml 



QUANTITY FOR: 



EACH STUDENT 



10 ml 



•20 g 



'vlOO ml of eac-h 



'vl 500 <nl 
of each 



Amounts are minimum 



125 m.l 



•Amounts are minimum- 
A ^ 



-tf! g 



Amounts- are miniipum 



150 ml 



5^1 



XLASS 
OF. 18 



10 ml 



— V- 
360 g 



2250 m^ 



■'vl g 



2700 ml 



. 100 ml 



REMARKS 



Ditute this for up to' 15 rtil of 0.01. mg/l,^ 
and for 50 ml sample per student ^ ' ^ 



Powder is available from|<M laboratories*, 
500 Executive Blvd., Elmsfor^, NY ,10523. 



.For students to calibrate pH meters. 



See p. 230 in 19^4 €PA Methods Manual 
Also see EMP. 



See IPWffor preparation; 



This is enough for several 'sets of 
"standards,", j ' ^ 



See p. 252 I'n 1974 fPA Methods Manual. 
^Tsp sere EMP'. ' ' , 



I 



Pae 10 ml for 5 ml of 0.1 N per student. 



'*Ment1pn of a specific bra^dvname dpes^not coWstityte endorsement of fhe U.S. Environmental Protection Agency. 

■ ^ -g? ■ • -Ml 
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• DESCRIPTION " " • 


EACH STUDENT , 

u 


CLASS 
OF 18 


REMARKS ■ 


' . -UN sulfuric Wid: 

3T ml concentrated sulfuric lac id/ 100 ml 


^ ml ' ' ' ' 


82 ml 


\ 

Use 10 ml for 5 ml of 1.1 N per student. 


Comb^ined' reagent - i liters: 
2]0 ml -concentrated sulfuric acid 

• ) 0.6857 g-antimony potassium tartrate - 

• • ' . 20 9 anunonitjm molybdate 

1.76' g^ascorbic acid 


150 ml 

> 


2700 ml-* 


Includes 125 ml per student to dtreck 
glassware. 


f <k ~ ^ 

2'1.6 g ammonium persulfate ^ 


1.2g, 


21.6 g 




• Stock phosphorus solution: 

.0^2197 g pota^ssium di hydrogen 
. • phosphate/ 1 * . ' ' ^ ' 


20 ml 
^ 30 ml. . 


40«m\ 
540 mlV 


Dilute this for up to' 50 ml of L.O -yg 
/I per student. ^ Make 30' ml per student 
if they dilute the stock.- 


" Potassium di hydrogen phosphate 


0.^2197 g ^ 


%4 g 


For anSlytical balance exercise. 
Students cap make own stock solution' 
with this, 

K ^ ^ — 


% 


Amounts are minimum 




Distribute. in plastic BOTTLES except, 
the COD sample. 


. > - 

- Sample, Ammonia .Distillatibn, macro, 
followed by Aituonia Titration: 
WVrr^pla^t efflupnt with at least 
* ' * 1 mg/1 NH * / 


400 ml' 

* * 


'^.9 1 


Test range is 1 4:0 25 mg/1 iter ammonia 
nitrogen ^ 


0 ' ^— ' 1 

JSinple*, Ammonia Electrode: 

Synthetic, between 0.03 to 0. 1 mg/1 

- ^^3^^ ■ ' ' . ' - 
Synthetidi^ between 0.1 to 1»0 mg/1 


100 ml , 

100 ml ^ 


1 ■ 

— -J*. 

k 

^2.5 1 • 


Dilute the s^tandard ammonium chloride 
solutions. " ^ 


. Sample, Chemical Oxyge||^Demand: 
§ . • WWT plant ^ffluefit of 5-50 mg/1 COD(^ 

. • — -' : — f — 


* 75 ml . ,- 
•\ 

1 __. 


^2 1 


Distribute in glass BOHLES. 



! . : — . 7-^ ^ ' — — ' : ' 
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' DESCRIPTION Y 


, ' \each student ' ^ . 


-, 

• CLASS 
OF J8 


— s '- \ 

REMARKS 


Sample, Kjewldatil Digestionj/ni cro , followed 
by Anmoma -Distillation, micro, ^and 
Ammoni a* Ness 1 er 1 za ti (Ki : 
WWT plant "effluent of 0.03-1.0 mg/1 NH^-N 


50 rp'l ' A 

» • ■ ? 


M.5 1*^ 




Sample, Nitrate + Nitrite Nitratfe- 
Synthetic sample^fij up to 1 mg/liter' 
NO^ + NO3 * ' • ' 

Example: * 40 ml NO^ standard plus 
'40 ml standard in4:o 1 liter gives 
0.8 mg/J total . . ^ ' , 


50 ni\ * ^ 


• M.5 1 

7 


Vlflute* the' Standard potassium nitrate""" 
and potass'ium nitrite sokitions. 

• 

, ^ . - — — • — — 


Samplej Oil and- Grease: 
WWT plant effl uent, .acidified to -pH 2 . 


1 ^1 •. '.^ 


"^2 1 


Test range is '5 to'lOOt) mg/lit^r 
extractab}e material - ' . 


Sa[npler- lotai rnospnorus.' 
WWT'plant effluent of known mg/liter P 
so dilutions can be^a^signed 


• i 

ml* 

HI 1 


• '^-l 5 !■ 

1 


L Test ranqe is 0.01 to .1.00 m6/liter'P 



. 4, Irvstructaonal Resources ^ 

'-^ X . ' " 

a. Introduction • ' 

^ ' 'Most tr^ioing'^nstitutions will make the fullest possible use 

of pre-existir>g instructional resources., The purpose of this 
section ts to describe the nature,, sources,, and availability 
of instructional resources suggested for use with this course. 

" 1) The Instr/ctional Package Worksheets (iPWs) in Part II of 

this Manual 'and. the istudent reference text refer to a number' 
of different instructienal resdlirces. ^ 

Thesfe include: > < * . ' - ^ 

a) The student reference text 'itself; 
bf Audibvi sual training 'aids.?*and 

•r 

c) Support!^ references * , 



2] Instructional resources are discussed iq this section^from 
the viewpoint of the sources of the materia^ls: ♦ 



* . . a) Resources developed by United States Environmental Projtpction 
Agency (UrS. EPA) ' * 

b) Resources developed by other sources; and, ^ • 

-c) 'Resources «>ready tn posse'ssien of ^e-'tra\rving^ institution 
conducting this course. . . ' ' " 

b. Instructional Resources Developed by U.S/F^A% ' ^ 

*• 1) Student Refer^ence Text and 5taff Guide for the course jJlEffTuent; 
Monitoring Procedures Nutrients":, . 

a) While present supplies last, ^ samfj^e copy (can bp duplicated) 
is available on» specific request to: * ' ^ ' 



^, .National Training and Operational Technology -Center 
ATTN: Training Information ClerV 
U.S. En^^ironmental Protectiorr Agency 
Cincinnati, Ohfio ,4|268 ' * . 

'b) NTOTC has negafiv^s of the Text and Gu4<ie v(hich. are-ayailable 
for temporary .ioan on request of a sponsoring. Agency w|sh.ing 
to duplicate the materials. ' ' - 



,er!c 



AT.EMP(164/3)13.6.77 



9-1 



x) NTIS can supply copies of the Text and Guide. . A paper , . 

copy-of the Text' (PB-261-290/AS) costs ^$9.75! 

-Contact^MTIS for the identification number and cost ^ ^ 

vof a. paper cbpy of this Guide., ' • * ' \ • 

* . 

A microfiche^copy'of either the Text or Guide is also \ 
available from NTIS at $3.00 each. 

. * U.S. Department of Commerce' ^ ^ 

National Technical Information Service 
\^ 5285 Port RoyaVRoad 

Springfield, Virginia 22J51 

d)* Your'state agency may be abl»e to arrange a direc-^u^ly . / 
of the texts and/or guides. Before ordering/repfoducing 
^ ^ ' materials, you. might consult with your state age/icy about 
" ^ tl>is possibility. ^ . ( ' '^^^ 

*^2) Audiovisual Training' Aids Developed for the Course 
ay* What IS available, actording to topic: 

(1) Use-of a Spectrophotometer ' 
(aj X-8, Slides, unassembled-16 

(b) XT-5n, Tape/Slide Un>t, "Usesf the Spectronic 20 
'SpectroFrhbtpm^ter" ,M0 minutfes, 35 slides 

' (c)- TC-5J4^ :\/jdi)casset±^ Tapey^nit ."Use of a Spectropho-^ 
' -to^eterV, 2y^ 

(2) * Preparati'on of Calibration Graphs v , " 

(a) 'X-9, S'lides, unassemb>^d-6 

(3) Oetermirvition of. Total Phosph^ru* lasP) pr of Ortjio- • 
phosphate (asP),* Single Reagent Method 

^ (a) OT-7,' Overhead ,Projecturals^-7 , 

(b) XT-44, Tape/Slide UnnU "DetermVatio/i of . Phosphorus" , 
15 minutes, 65 si ides . ' . ' " 

(4) Determination of Chemical Oxygen Oehiand ^ 
. j-a) OT-8, Oyer head Proieoturals-4 — ^ 

fb) X-7, Slides", Assefnbl.e4j|4 ' - * ^* ; 
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(5) Determination ^Df Total Kjeldahl Nitrogen • ; / ' 

'(a) 0T-9j Overhead Proj'ecturals-9 

(b) Two Videocassette Tape Upits are proposed for 
development bytharles County Coinnunity College 

(6) Nitrogen, Artnon.ia Determination (wet) 

(a) XT-67, Tape/Slide* Unit, "Determiijation of 'Ammonia Nitrogen", 
' ' 8 minutes, ^ 45 si ides 

(7) . Determination.,of Nitrate-Nitrite Nitrogen and oV Nitrate 
Nitrogen, Cadmium RedHCtioa Method 

(a) OT-10, Overhead Projecturals-11 

(b) TC-58,' Videocassette Tape Unit,>'Preparation of the . 
^ Cadmium Reduction Column", 21 minutes 

(BjfDatemination of Oil and Greaje ^ , ^ - • 

a) XT-56, Tape/Slide Unii, "Determination of Grease ahd 
Oil", 15 minutes, 54 slides 

tb) TC-55, Videocassette Tap« Unit, Part I, "Basit Skills"/ 
1> minutes and Part II, "'Use of a Separatory Funnel",' 
13 minutes - ' . ' ^ . 

• ' *' * ^ " 

(c) ' TC-56, Videocassette Tape Unir,'"DlstinHtton"5Blriip",^ 

15 minutes . > - . 

*(9) Determination of Ammonia by an Anrnbnia S.elective 1(4 Electrode 

(a) X-10, ^Slide^uhafsernblGd-6 . 

'b) How to request loan of audiovisual training aids: 

(1) Alk items described. in b.2)a)^above are available on scheduled 
loan frorfi NtBTC to institutions conducti/ig this course. Requests 
''V ^ould conlairi the information items on the "Request for Loan" 
^^^Ti\m/{r\e)(t page). Send requ-ests^to NTOTC at the address given, 
^ in^b.l)a) above. ' - 
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REQUEST FOR UpAN . 
AUDIOVISUAL INSTRUCTIONAL UNIT * ^ 



Title and Catalog No 



Intended Use 




^ Preferre(^' Date of Use- 

Alternate Date „ ^ , 

BORROWER'S NAME _ , 

Title _ * \ ' _ ^ 

Organization' - ^ 

Address _ . .. 



r 



(Zip) 

PHo'^ne Number ^include ^ . 
Area Code) 

There is no charge for use the Audiovisual fnstructional Units However, 
the BORROWER assunnes financial responsibility for the value of all 
loaned equipment and instructional materials 

Unless special arrangements are made with the loaning office, units 
should be returned withm two4|^eeks Return the unit by REGISTERED, 
(^miEDor JNSURED MAIL IMMEDIATELY after use ^ ^ 

» 

EPA-171 (Cjn), 

(8-74) ' ' , I ' 



(2) It is urged that materials, desired frofh for- a - 

specific course offering te requested in a si ngl^.. con- 

: : .n t-idaivd communication: This'wm give greatest assyance • 
of a wen-cnord»inated response. Becau.s^ these requests 
ordinarily will cover a number of different items, telephonic 
♦requests should not be made. _^ _ , • 



(3) RequestsT should be tinpely . To assiire effective delivery ^ 
in time for use in the course, reicjuests should be received 
at NTOTC at least 41 days prior to the course date. The ^ 
Center will, in turn, make eve,ry effort to assure that 

— the requested materials are delivered to. the requesting 

institution several days prior to the start of th^ourse - 
in which they are to be used. This'wfil ^permit review 
and practice by the instructional staff for the most . 
effective use of such r«ources*. 

(4) ' It is e^cpected that al)l borrowed resources be returned to 

the Center ^within two weeks after completion of. the course 
in which they are used. ^ ' ^ 

(5) With returned borrowed training resources, it is requested 
that the user provide the Center with a'n evaluation of the 
training resoulxe(s) used. In "this manner the experience 

^ of users can be a factor in .continuous improvements and 
j^esponses to problems in. using the resources. All reports 
on use^of such resources should include the number of students 
with whom the material was used. 

3) Supportive References: - ■ , 

a) Manual:' EPA-EMSr, "Methods for' Ch^ical Analysis of -Water and * 
Wastes". This is the reference source of 'all the methods pre- 

. . sentedin this course in the Effluent Monitoring Procedure (EMP) 
format.-^ Address- requests for a copy to: 
^ «U.S. EPA . 
. • Office of Technology Transfer 

Industrial Environmental ^Research Labora^tory 
^ ^ .•Cincinnati, Ohio 45268 . 

b) AV Catalog: NTOTG, "Audiovisual Instructional Units''. This is a 
catalog of slide- tape instructional units developed by the Center. 
Although not developed specifically for thi^^ course, several of ^ 

. the units are on co urse topics and migfit Be^u.seful supplementary 
m^teri^i; Address requests for a copy to HJ@TC at the address 
given in b. 1) a) above. , ' ' ^ 'y\- 

' c) IRIS: A Water Quality instructional Resources^lnf ormattgn Systim 
has been developed through an EPA training gremtrv Tt^-''Master.A\ /(^ 
Reports" contlin .availabil.^ ty information and descriptions for •/,; v ^ 
2300 entries of instructional and resource material's. >hese ar^-- ' 
.printed matter, slides, films, slidfe-tape units and vide^ .tapes' 
developed by varied sources for training personnel invoT'ed irt 
all as^BCts'of wajler^quality assessment and control. TtnJS,:IRlS , 
serves ]S\s an information source of available, water qua/ ity traT»!iing' 
resources covering a wide range of subjects. 



The usewsdoes not need J^^a, processing fiquipment to use , ^ 
the system^ Four of tn?TCHnmQnly used 'elements of IRIS 
(Users ManuaJ, Tables, Master -Report, Sutjject Index) are - - 
•currently aUilable. • * ^. 

(1) While /present supplies last, a set is available 
qualifying educational ihstituti-ons and training < 
agencies from NTOTC at the address^lven- >n b.lja)- above. 

(2) ' fap^r copies can be ordered a^. a set "Of four volumes . ' 

from NTtS (PB-262-223/AS, Set, 1120 pp. "Water Quality ' 
Instrljctional Resources Information System, Volumes \ 
I through IV) fc^$31..00. The NTIS address is given 
in b.l)c) above. Microfiche copies^cost $12.00 Rer ^et. 

(3) PaDer or microfiche copies of individual volumes can 
aiso be ordl^ed from NTIS at the address given in b.l^c). 

.above using, this Information: 

. (a) ^ifi^26'2^22^4/AS, 99 pp., 'Water Quality Instructional 
Resources Information System, Volume I-Users Manual" 
'(^ $5.00. (microfiche $3.00) , 

. , ' (b) PB-262-225/aV, 96pp., "Water Quality Instrijctional, 

Resources Information System, Volume II-IfR Tables"^ 
(a $5.00 (micrt)f icjue $3.00) 

(c) PB-262-226/AS,M94 pp\,\"Water Quality Instructional 
Resource Information Sys'tenv, Volume III - Identification 
Number Master Report' 1? $12.50 (microfiche $3.00) 

• (d) PB-262-227)aS 43|» pp. ,""Wat^er Quality Instructional 
Resources Information System,' Volume IV - Subject • 
Index" @ilK75 (microfiche $3:0'0) - 

^Instnuctional Resources Dev.eloped by Hther Sources ^ 

IJ Minimum technical references which should be irr possession of the 
ins^titution iiiclude:' ^ 

a) "Standard- Wthods for the Examination of Water and Wastewater"- ^ 
; (14th ed),lPHA, AWWA, WPCf. /W4ilable from Publications Office, 
American PAic Health Association, Inc., 1015 18th Street, NW, 
S W.ashingtonM). C, 20036. ' . 

^ ^ - V - ' ' 
^ b) "Anfiual Book of Standards" Part 3V, ▼'Water", 1975. Available from 

American Society for Testing and Materials, 1916 Race St.y 

Philadelphia, PA^ 19103. . ' " . ' 



*'2). Audiovisual and Other Training Aids ' ' • . . 

, a) A wide^variet^' of training resources is listed ir> the 
EPA sponsored pubjication, "Water Quality Instructional 
' / , ♦ ^^S^rcesBnformation Systen^ClRiS) , cited in* b, 3) c) above. 

^,b) Information on sources of the listed items is provided. 

c) Training institutions having information about training resources 
'applicable to thi^ course, whichj are not currently listed in iRIS, 
are invited to relay this infomlation to the Director, National , 
' Training Md 'Operational Technology Center. Such resources, as . 
applicable, will be made known to other organizations v/hich could 
benefit from their use. 



ERIC 



d. Instructional Resources Already in Possession of the Training Institution 

1) rtany training organizations prefer to develop their own texts and ^ 
audiovisual training resources. 

2) To the extent that these resources can be released for free reproduction 
and use brothers; institutions are invited to make such resources avail - ' 
able to omer training organizations. 

3) the National Training and OperatiojiaJ Technology Center is prepared to 
serve as a focal point for making infonnation about such resource? 
widely available, provided that copyright or other restrictions on 
reproduction do nat limit availability of such matet'ial s. 

a) Before encouraging otf[e)t training institutions to use such resources 
in relation to this Course, elements of EPA will: 

^nH-f^eview the training resources to determine whether the' irjstruc- 
Jtion IS consistent with existing laws, regul:ation$ and Agency 
^policy; •* / - 

(2) Review the' resource for technical validity and educational quaj^ty. ' 

b) Material s^ found sui.table by EPA would be recommended to other institu- 
tions known to be , presenting this Course. " ' m 

4") All training re$ources referred to NTOTC as availat.le for use by others 
will be added to the overall inventory listing cited in IRIS, b. 3) c), * 
above. It i^- hoped that a' mutual ly ^supportive sictivity in^this area 
will, in tijjie, result in: ^ ' • 

a) making IRIS. a diverstfied, total resource system for training materitls- 
which will be of the highest technical quality; • ^ » '/ . 

b) offering training institutions a wide variety of types of training 
resources; ' ' ^ ' 

c) reducing the amount of dupllrfeition of effort that so often resJHts from 
lack of information on what is available, from what *source5, and how" 
obtained. * - , 

■ or- , • ' 

9^- - - ', , , ' ; • *■ * -9-7 ; 



Part 'I.- COURSE PLANN I ftG AND MANAGEMENT ^ ■ 1 ~. • ' » 

C. Secretarial Support ' . , • i . . 

' ^The key role of thfB office worker{s) destgnated' ''Course Secretary" cannot.^ "^^^ 
be overemphasized, ' . ' ' ' / 

This^ftinction has majriy elements inSTudihg being the riqht arm of the Course 
Coordinator, being Coursje Registrar, being CoiJIliF Secretary and being a* "Course 
' Watchdog" to give the alarm. when essential mi lestbne stages of course planning 
^ - and preparation are |)feinq overlooked. - ' 

In this section., these elements are considered under the headings: Course 
Records and Refc'ord-kejgping , Suggested* Student 'Registration Procedure^ and 
Prfntecl and Re^jroduced Materials - Sumrqary . \ ^ ^ ^ 



V 



Cou rse Reco rds and Record-keeping 

—i — ' — . !\ ' J 

a, General Considerations 



1) Complete, detailed-, and accurate records should be establ^'shed for 
each course presentation. Each course record will be a separate 

' file. Jn addition to the individual course files, it may be necessary 
' ,to establish a finder- system for locatingi*the r&cords' of individual . 
' " students. ' • - , / 

2) Response to Inquiries aj)0ut Former Students 
* - * *, " 

aj Students enroll in this course^'in order to acquire necessary 
knowledge and skilJs to perform th.e self-monitorirffj procedures- 
required for* municipal effluents. 



b) In rtrany, if not all cafses satisfactory completion of this course 

gduals to perform 
RpHance with NPfiES 



will be ^a factor in the accreditation of ind^duals to perform 
the analyses and measurements required^or compHe 



'Permits. 

t is anticipated that numerous ihquirtes from former studQ^ils 
d from regulatory 'agencies will be addressed ,to the training 
stitution. , Typical requests for information mayinclude any 
or' all of the following: 



(1) Verification of attendance and satisfactory completion of 
training'; ^ ' ^ 

(2) Identification of the -specific analyses and measurements 
covered in the cours%, as \/ell as designation* af the method 
which was taught; \ ' r ' 

(3) Quality of student per/orraance in the course; 
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(4) Documentation of any specific analyses, tests » Or 
measurements in which- the student' did not meet the 

^rformance, and tRe nature "^of 



required standard of perfon 
such failure;, and ' — 



(5) Documentation of any other eVents-which made the 

student unusual. This could be a record of exception- 
ally high performance,* or it could be a record of any 
specific difficylty which arose in conrjectioh with the v 
student,' witt)in or'outside the scheduled trailing 
activities. 

3) Reports • " 

Most training institutions* require submissiorf of periodic- reports 
on progress and achievements. It is safe to predict that manage- 
ment or cognizant regulatory agencies from time to time will call 
for information not provided in routine reports. If such demands 
are to be met, complete course records wi>1 be Ithe most reliable 
^ source for such information.. 

4) Retention of Records • * ' 

The length time course record fi tes should be retained is un- 
certain, and -must be determine^ by each institution. 

* # 

Institutions having a system of archives for inactiv? files may 
find it convenient to /'etain course records in active off ice.f lies 
for approximateJy two years, tften retire th^ra to archives storage, 
institutions not having archives storage probably should retain 
the complete* file on'each course presentation for at least five 
years. ^ 

. Contents of Course Files * ^ if 

\n the planning^and development stag?, and until completion of 
: eacK course presentation, cdurse records are kept most effectively 
in two sections. 

These are:' ' < 

A file folder, keptin the. filijig cabinet or fn the desk of 
the Course Secretary; and, ^ # • 

b) A student record v notebook, usually a S-'ring binder, kept on 
^ the Course Secretary's desk, or in a convenient bookcase. 

Bo1:h sections of the Course files Should be maintained by the 
Coilrse -Secretary, and should 'be made available- to other staff • | 
menibers ond^r rigid controls providing for direct examination 
and immediate return. After completion- of the course, the two 
sections can be combined in a single la/ge file packet for future 
retention. , - . « . . ^ * 
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2) The fil^ folder is best suited for such records as: 

a) Copies of all cc/rrespdndence, memoranda T and records"iof 
te.lephonic conferences related to course planning and 

- ^ development; 

b) Cofues of course schedules; 

c) Reconds of equipment and supply acpuisition for the course, . 
through purchase or through loan (with information and ^ 
records on re^ur^n to oWner); 

A) Records of sti^f assignments, classroom and laboKatory 
. reserva'tions; ' ^ 

e) .Copy ,df course announcement and/or description (See pages / 
12-7 and 8); ' . . . • . ' 

f) Sjample record copies of all routine informational material 
sent to students accepted •for training; (See pages 12-15 
through 18); , r " ' 

g) Records of arrangements for travel^ personnel and trans- 
portation of equipment and supplies, arrangements foi??field 

' facilities, and other records pertaining to a ftfeld course; 
and ' ' ^ . 

h) Course evaluation comnentaries'^ by Course Coordinator -and 
• other staff members as appropriate. 

3) The student record notebook is- best suited as a vehicle for* all 
record a'Wd copies of communications related to individual students. 
This may bfe organized^effectively in a 3-ring notebook, containing 
^eparatpr sheets with alphabetical tabs. The personal records of 
each student will be retained under the alphabetical tab corres- 
ponding with his last name. In the student record notebook itiay be 

Hpouhd : . ^ ^ 

a) At the front (b,efore the "A" of the series of tabbed* dividers) : 

(1) A registration sumnary sheet showing record ^of standard' 
comnunications with each accepted student, fees paid, etc.*. 
(See page 12-19); 

(2) A waiting list summary sheet showing record of standard communi 
cations wfth each student placed on a waiting list prior to the 

^ . course due to early maximum enrollment. (See page 12-20) 

(3) A nOn-attendance summary sheet shbwing^record of students 
. who applied for admission biit could not be admitted for 

lack^pf qualification, or due to^an already-filled class. 
Ihis summary also is used to identtjy applicants who applied 
' for admission, who were. admitted,' and who falltd ta. appear 
without*due explanation ("no shows")\ (See pag^ 12-21); 




(4) A.sunmary sheet recording student perfonnance (accept- 
able or not acceptable) for each of the units of 
instructipn in the course- (Such a summary worksheet 
has not been developed at the writing ofithis Guide). 

b) In the .alphabetical section of" the student record notebook, " 
each student 'Sj^personal record will contain such items .as: 

(1) The application for Admission to training (See pages 
.12-9 and -10); — ^ ^ 

(2) ~tapies of all correspondence with the student (See R^ges 

12-11 through 1.4), except for the rouiine local information 
^ 'sheets (See p2|ge§ 12-15 through 18), one set of which is 
kept in the loose file folder; ^ ^ 

(3) "Record copies of student ^Mizzes, data sheets, and other 

individual records of class performance provided by 
.Instructor. (See pages 12-^5 through 39). ^ 

\ \ 

(4) Copy of ^the certificate awarded at end of course which is 
a record of the measurements complied by the student in 
a satisfactory manner. (See^page 12-24); 

(5) Documentation of amy information about the student jddged 
to be of possible future concern *or inquiry. (An example 
of Such a sheet had not been developed at the time of 
writing this 'Guide). 



^. Suggested Student Registration Procedures 



a. Introduction 
1) Purpose 



Fprmal registration a iid^ enrollment procedures are intended to assure 
that: ' ^ ' ^ 



I 



a) The class consists of students for whom the training is intended 
and designed; 

b) The accepted students meet minimum knowledge and skills required 



/ for reasonable assurance of satisfactory completfon of the course; 

c) Accepted students are prq^itled with adequ'ate pre-training infor- 
mation so that they will make their personal arrangements and ^ 
travel schedules to assure arrival at the appointed time and 
place, with fuTl participation throughout the program 6f training; 

d) The size of the class is in accordance wit>i the course plan;- and 

e) Those not accepted for training are provided with suitable advice 
which cap lead to future admission. 

^ 2) Alternative Approaches to Registration 

» i X 

Three different approaches to registration are considered here, 
though* only the first is described in detail. Most details of 
the second and third identified alternatives can be inferred 

- through study of the first alternative. The three approaches 

• considered are: 

# 

a) Registrjition by priority of receipt of application; » 

b) Registration by comparative evaluation of all applicants; and 

c) Registration for Special course offering at request df another 
organization. -Students are nominated by the requesting -organtza- 
,tion. and are accepted without further evaluation of entry-level 

.J qualifications by the training institution. 

b.* Registration by Priority of Receipt of Application (Recommended) _ / • 
1) Applicant 

a) Receives cours^ announcement; ^ •/ 

'? • . ' ♦ 

; ^ b) Completes application and secures internal approvals as required 

in his own organization;* • / ' - 

c) fjatls application to registration office of the institution . . 
/ conducting the training. - ' ^ 

• AT.EMP.(164.3)li.6.77 ^ • , /' ^ . ' 
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2) Course Secretary , . y ' * 

a) Receives application; 

b) As repeived, checks status of registration for* availability of 

' class space, and makes appropriate notation on the application, 
or on attached transmittal slip; ^ 

c) Depending on b)-,' fecor(fs application either in the registration 
summary, or the waiting list sunmaTry^ in front of student notebook; 

d) Delivers. appl ication to Course Coordinator. 

3) Course Coordinator y M 

.a) Evaluates the studeri|^.^application ancj the space availability 
r sjTuation; . » ' • T 

b) Directs the Course Secretary by notation on the application to: 

*- (1) Accept the applicant, or 

(2) Notify the applicant of closed class enrollment, or * * 



(3) Refer the. applicant to the "Basic Laboratory Skills" c 
before entr^^ into this course; 

c) Prepares a special letter for non-admissable applicants 
•{or memorandum record of other form of communication with 
applicant) whiclr sets forth the reasons why the applicant 
^ is being' rejected. Because of the compujsory nature of 
• the *self-monitoring te^ts on municipal effluents for NPDES 
Pennit compliance, rejection of a bona fide applicant may 
be a very serious matter, and should be handled with care. 

4) The Course S^ecretary | . 

a) Prepares a standard letter or spec|al letter as directed, and 
obtains signature of Course Goord1i|»ator: j 

>» 

b) Places a f^le'copy of the letter the appllqation in the 
' appropriate place under the a^lphab^i^al tab seiptlon of the 



ourse 



student record notebook; 



c) Mails the^orlgina,! letter to" the applicant,- and Words the 
' the date of mailing in the appropriate place in ^he summary 

records at thfe front of the student notebook. 

d) Approximately 30 days before, the ccurse, maiU toteach^ accefited 
applicant a standard eofliniini cation, consisting of 

' ' ' \ 

(1) A form letter of welcome to the course, .Including information 
on starting and closing dates md hours of the cimrse, direc- 
tions and hqw to proceed to thel classroom area, i\d related 
information (See page 12-14); ahd 
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(2) Local Information helpful to outside visitors, such as 

hotel/jnotel Information, 'local transportation and, schedules; 
a schematic map of the area, and related information. (See * 
pages 12--15 through 18) j 



lar^l^acket 



e) Records the mailing of the standard packet on the registration 
surmary sheet. 

f) When applications are still being accepted withfn 30 d^tys before 
the start of the coOrse, includes the general informatt^onal 

. material with the letter of acceptance for admission. ^ 

g) On the first day of the courser . * 

(1) Obtains a detailed registration card from each student. Some 
^ Institutions may dispense with this record, though it can be 
^ of value in report preparation (See page 12*22); 

. (2) Prepares any registration tallies required by requesting^ 

oitganization(s) and/or administrative regulations. (See page 
12-23); ' ' 



,*|ll(3) Prepares a clas^ roster of those in attendance^i 
* class, staff, and keeps a permanent record copjTin 



stributes to 
course files 



• (4) RecQfds any "no show^" (applicants accepted for ^ ' 

* training but who did not appear) on the student 
non-attendance summary ^ord sheet. (See page 1^-21) 

■* 

Registration by Comparative Evaluation of all Applicants 

1) Applicant * • 

» a) Receives course annpuncement; - 

. ' b) Completes application and secures interna); approvals as 
required i-h his own organization; ^ ^ ^ 

c) Mails jipplicatipn to registration off ice of the institution- 
conduct ijig the training. .^-^ 

2) The. Course Secretary _ 

a > Receives the appjidatipns;* * 

V b). Records receipt, of application in a sujnmary record in, student 
record, notebook; - 5- • * 

' ( %»-\ 

c) Files ^application in student notebook; / . ' 

d) Sends stan<U^dize<l letter acknowledging the applipation, and 
briefly explaitiing the registration procedure, with assurance 
that decision on *adhiislion,will be announced not less than 30 
*days "prior to start qf -the course; • ; ' ' 
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e) Del+verS^n applications to the Course Coordinator , approximately* 
35 days tjefore start of ttie courfe,"* 

* 3) The Course Coordinator ' f 

a) Reviews and evaluates all applications; 

b) Selects students to be admitted for trainings '\ 

. ^c) Directs Coulrse Secretary to send appropriate standardized letters. 
^ and information packets as described in b. above; 

d) Special* note should be taken of the particular attention which . 
$ should be given to rejected applicants. .See b., 3), c). above* 

4) The Course Secretary ' \ :^ 

a) Sent^communications; 

b) Prepares records and student files as ^escribed in b.4) above. 

d. Registration for. Special Xpurse Offering 

Here a requesting organization has designated a student body 
which it wishes to have trained. It is the duty of the training 
institution to* provide the requesting organization with acjmission 
' standards for the course. It becomes the duty^of the requesting 
organization to screen its candidates for conformance to these 
standards, and to provide the training institution with the names 
of the students to be trained. The requesting organization usually 
notifies the students.* 

1) For r^ord purposes, it is best that students complete a course 
application formi though it will not be evaluated as in b. and 

c. above. ' • " 

2) 'On neceipt in the training institution, the Course Secretary? 

^ makes the 'necessary entries showing record of receipt and class 
coipposition. ' Files are kept' in the usi/al way. Approximately 
' 30 days before the course, t^e -individual standardized welcome 
and infjrmatlon packets are sent to students in the usual way. 
' The training organization follows its usual practices in pre- 
paration jof records, rosters* and any .other data required foV^ ' ' 
' reports. 
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3. Printed and Repijoduced Materials'- Suirtliiary ^ ^ ' ^ ^ ^ 

a. General Information ^ ' 

In: addition to the student reference text, standarxJlzed letters and^^ 
administrative forms/materials, presentation, of this course also 
; Requires calculation forms, laboratory data sheets, and j^aph forms 
which must be prepared in quantity by the Course Secretary. 

1} In the following sumnarizlng table, all of the standardized materials 
noted above are identified and^suppoVted with additional information 
on due, date, the number to be prepared (for a class of 18 students), 
and the ultimate fate of the materials in permanent course records. 
Instftutions offering this course .may find it necessary to add to 
or to modify these standardized materials. • It is suggested that — — 
plans to do so be noted on the simmarizing table, with samples 
or examples provided on separate pages. 

- 2) A sample or example of'each item listed (except the student re- 
ference text) is shown following the summarizing table. 

a) Samples can be copied directly, if meeting requirements of. the . 
training institution. • * ^ - 

b) The examples are shown in recognition that a corresponding 
item probably will be needed by t1ie training institution, but • 
probably. will have to^be modified to fit the situation.' 

^ " b. Responsibilities for Printed and Reproduced Material.^ 

.1) Course Coordinator 

- ^ - • * 

a) l^eviews the actainistrative materials for confopnante to the 
requirements of the regulatory authority; 

. * ^ b) Makes modifications as necessary to the samples and^examples 

provided in this Guides . . • • . 

c) Decides upon and designs any additional administrative documents 

or records needed; and ^ , 

d) Provides the Course Secretary with complete identification of • 
(naterial to be copied directly or to be modified,, and'a^lso 
Provides Mmples of any new material required for course 
administcatloh. " ^ • * • 

. 2) Instructors , . / \ . , 

t) Revi^ all materials identified for the procedures for which 
they ^have -instructional responsibility; 

b) Design new supportive Instructlor^l material as required; and ' 
AT.-EMP .,(164.3). 1016.77 • 
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c)' Provide tfie Course Secretary wit-h complete info^ation on /. " 

material to be copied directly or to be mod1f1e(|l, .and al%o 
, provltie samples of any new material required for student 

Instruction. . . ( 

3) Course Secretary 

a) Receives from Course Coordinator and Instructors Identification 
of existing materials, samp|e^s of modified and new material; ■ 

- b) Adds to the summarizing table, In the appropriate locations, 
the identifying information^ together with the supporting in- 
formation ©n due date, quantity, confidentiality, and ultimate 
fate of any new or revised material designed by Course Coordinator 
or by Instructors; • - • -^r 

c) Reproduces, or arranges' reproduction qf, the needed course 
materials so thjt they will be available for use at the , time 
and place required . - » 

c. Special Warnings 

1) AIT ?taff mefhibers should be particularly alert to adjustmentS^in 
"Due Date" which must be made when the course is conducted in 
«the field, if training equipment and supplies must be shipped to 
' the course site. ' ' ^ 
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2) Preparation of these training materials is a potential source for 
%great difficulty in course development and presentation. Few 
activities in course planlning and development require a greater 
amount of effective teamwork among all ^taff Members. The 
greatest problem here is one of timing / - ^ 
* 

a) All staff members must provide netessary information and samples 
oTHiew or, modified materials with adequate lead time"" to meet 
"Due Dateis." The amount of lead time 'is not specified here;* 
this will vary from one institution to another/ 



b) 



The Course Secr^ 
Coordinator am 
delays occur 
attention to pr\ 
delivered by/ 



c) Tiie 'author /of tl 
and most frequeij 
result of/belat( 
Staff to/the Qoi 




|tary tiust be diligent in advising Course 
Instructors of impending logistic problems if 
submission. of materials, and must give prompt 
nting or reproduction of needed materials .when 
ff members. . ' \ ^ • / ^ 

^ \ ^ ' . ' 

is guide ruefully confessei^ that the worst 

t breakdowns in this area lisually are tM 

delivery of needed mater ^1 fr'om Instructional 

se Secretary. 
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SUMMARY OF REQUIRED PRINTED/REPRODUCED MATERIAL 

f 



Description 



Admiifii strati ve 
Course Announcement 

4 

Course Description 

Application ^or ^dnpssion 

Prerequisite Verification 

* \ 

Standard fcifetter: 
Acceptance 

Standard Letter: 
Standby: ' Full Class - 
Waiting List 

Standard Letter; 
' * Referral ^to Basic 
Lab Skills CouHe 

standard Letter: . 
Welcome and Local 
rnformation: 
Hote^ls/Motels.' 
TrSftsportation Sche4ule, 
Sc+iematic Area M?ip 
* Classroom Lo^'atidn 

Registration Summary 
' Record ' 1 



Lesson 


When Needed 


Number to 
be Prepared 


' Confidentiial 

? ^ 


k ^Permanent 
Record? 


Remarks 








• 


i 

/ 






6 montf)s before 
course * ^ 

) 


Indeterminate 


No 


T copy 


Distribute to target 
group ^ months before 
coarse. * 




(6 moiEit(is before 
^course 


Indeterminate 


• No 


I'copy 


Same as announcement, 
cian be used in conjunc- 
tion with ch^fonological 
course listingsV- 


> 


6 months before 
course 


• 


No * , 


No . ' ' 


Usually part of xourse 
a||noun cement/ May bh 
separate sheet. • 




6 months before 
course 


Indeterminate 


No ] 


1 |Copy 


Attached to application 
form 




5 months before 
course . ^ " 


• 100 


No 


No • 


Copies will show up in 

student files. 
*' 




5 months before 
course - _ 


100 


No : 

i 

i 


No 

4 


copies wi.ll show up .in 
student ^iles. . 


% 

1 


- • 

5 months before 
course * ' 


100 


No ■ .. - 


No 


Copies. will show up iVi 
student files. 




30 days before / 

vUUrbc 1 / 

' / 


100 


, .No . 


1 copy . 

r 


In ^our^e file folder. 

- \ 




5 months h^re \ 




>• 


1 






uuurbc / 

\ / 


1 '* 

• 


:No 


Yes 


In Registrar's three- 
ring notebook/ ^ 



V-3 107 



\- 



Descnfiptiori 



Lesson 



" When Needed 



Administratite -(Cont'd. ) 
Waiting list Sumnary^ 

Non-attendance^ Summary 



TraineeRegtstration 
CaW 

Registr*a*ion Tally and 
C1ass:itpster • 

Course Certificates 

Student [Performance 
Summary J Record 



a s s room/t^ bbr a tpry 

fi 0/ A 

miotometer 



Example Data Shel^t 



I 



Summary of Student 
Performance 

Preparatiori of Cali- 
bration graphs 

Grafph 'Paper . ; , 



Summary of Student 
' Performance 



0 

ERIC 



10. 



1 Of 1 



1 of 1 



§0 days' before 
course 

First day of , r 
Coarse ^ 

First day of 
course 

Ffrst d/ay^of ' 
, course , 

Finaf ^d®y of 
course 

Final day of 
course 



tiay 1 ^ . 



Final day of' 
course 

Day 1 



Final day o;^ 
c'oufse * -«%v.i, 



12-4 



Number to 
be* Prepared 



.Confidential 

? 



Permanervt 
Record? 



Remarks 



1 . 


• No 


'• . r " 


No 


20 


No 


"Ks required 


No 


" 18 . 


No 


: - .18, • 

• 


' ' Yes 

1 






18^ * 

: ■- \. 


No 

r 


■ 20 - 


No 






18 


No 


7 





Yes 
Yes 



In Registrar's three- 
H'ing not^tjook* ' 

,In RegtstrSir.'s three- , 
ring notebook 

r-Institytion's Records 



Yes 
Yes 
Ye?' 



Yes 
Yes 

• V 

Yes". 
Yes . 



'In course file folder 

rn student file . • 

' In Regist<:ar'5 three- 
ring notebook , : 



Duplicate competed, ^ ' 
corrected sheet and keep 
in students' files* 

Keep in ^students* files. 



Dupl icate xompl eted , 
correctedvgraph and keep 
in students' files. 

Keep in students* files. 
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Descriptfcm 


Lesson 


When Needed 


Number to 
be Prepared 


Confidential 
? • 


Permanent 
. Recor<l? 


^ Remarks ■ ^ 


Total Phosphorus or * - 
i}rthophosphdte 








• 


• 






Example bat^ Sheet 


2 gf 5 


bay, 2 


20 ' 


) No 


• 


Yes 


Duplicate completed, * - 
.corrected sheet and. keep 
in students* files'. 


blP-Cd.liijratYort ' 
"Graph . 

Siminary of Student ^ 
PerformaRpe 


' 4 oi- 5 ' 


Day. 2. 


'20 


No. 




V 


Duplicate completed, 
corrected graph and keep 
in students* files. ^ . 


- 


final day of 
course 


18 


No 




Yes 


Keef) in students- files.* . 


Chemical OxYQen Demand 
Example Data Sheet I ' 


1 of 6 


. Day 2 


* 

20 


No 




« 

Yes 


r.- ■ / 

Duplicate completed, ^ * 
corrected sheet and keep 
in students' files. 


Standardization of 
^AS Calculation Sheet 
' - y 


2 of 6 

V 


Day 3^ 


■/ 20 


No^ 




Yes 


Dupl i cate compl eted , a 
corrected sheet and keep 
in students* ^iles.-. 


Summary 6f Student. 
Performance 

fatal. Kiel dahl ftitroqen 




Final day of 
course ' ' 


18 


Nov' 




Yes 


Keep in students* files. 




• » •» 












Example Bata^ Sheet 

« 


1 6f 3 


^ bay -3 ' 

« 


' ■■ 20 V 


LI A 

NOk, 

« 




Yes 


Duplicate completed, ^ 
corrected sheet arid keep 
in students* files. 


Absorbance D^ta Sheet 
; ' W , " 
EM^ Calibration. Graph 


,2 'of 3/- 


D&y 3 


. 20 ■ 






J Yes . 


DupT?catte completed, 
corrected sheet and keep 
in students' files. * 


2 of 3 

« 


Da^ 3\ 


^ No- 




Yes 


Duplicate completed, 
corrected sheet And keep 
in students* files. 


Summary of Student 
Perfonnance 


^ r 


Final day of 
course ' ■ 




• tlo 




Yes 


Keep in students* Tiles. 






• 
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Description 



Nitrogen Ammonia 

» Example Data Sheet 

(either for titration 
^ or Nesslerizatioh) 

Sunwary of Student 
Perfomance 

Nitrate -i- Nitrite Nitrogen 

. Example Data Sh^^ 



EMP Calibration Qfaph 
for NOg + NO3-N , 

EMP pall brat fon Graph , 
for NOg-N 

Summary of Student 
Performance 

on and Grease 

Example Data Sheet 



Sunmary of Student 
Perfo^rmanc^ 

ftmionla^- Electrode 

Suminary of Student 
Performance 
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Lesson 



M of T 



7 of 11 

8 of 11 
8 of 11 

1 of-f 



^en Needed 



Number to 
be Prepared 



Day 3 



Pinal day of 
course 



Day 4 
Day, 4 

> 

.Day 4 



Final day of 



course 



DSiy 5 



Final day of 
course 



Final day of 
course 



20 



18 



20 



20 



20 



18 



20 



18 



18 
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Confidential 



Permanent 
Record? 



Remarks 



No 



No 



No 



No 



No 



No 



No 



No 



No 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Duplicate completed, 
corrected sheet and ' 
in students' fileis. 

Keep in students' files. 



Duplicate completed," . 
'corrected sheet and keep 
ill students' files. 

Duplicate completed, 
corrected sheet anfl keep 
in students' files. 

Duplicate completed, 
corrected sheet. and keep 
ifi students' files. 

Keep in sti«/ents' filjes. 



Dup^licate -completed i _ 
corrected sheet' and keep 
In students' files. 

Keep in students' files. 



Keep in students' files. 
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("EXAMPLE ANNOUNCEMENT) 



8-B I SI'S- 

fit 




t PlI F » linn''? = 



p. 5 S'B Q S.O 2 < t£ 




§^ 11 split 



|2S 
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APPUCATfON POR INSTRUCTOR TRAINING 



Eilluciir Motutorini Procediires: Binic Parameten for Mumaptl V^ttewateri 

July !l-2a. 1977 # • • ^ ' 



Monitorifif Prdcedi^ MeUU Ant^nes (164.2) 
June IJ-17. 1977 ^ * 
y ,:^EIIIoent Momtorini Procfdurci. Nutrienu (M4.3) 
Auiwt 1-5, 1977 



Auiutt l-yr 1977 - * // * ' , 

4. Efliuent ^4^hQTO|.Pit)ceduret: Flow MeMuremcnt and S«mpfUiif Techniques 064.5) 
June 27 -July 1 7^rn * ' ' 

(Foradditk»4f)frermstortbM ^ ' ' 

OrganizaAon in which you will be pravidtn| ifit^ructionr J , ^ f 

Yoor Name » • 1 

Butinc^ AddrcM' • ^ ' / 



Phone 



□ 
□ 



/ 



Hi 



12 
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(SAMPLE COURSE DESCRIPTIOI*)' 



November 3-7, 1975 



EFFLUENT MONITORlNCfftOCEDURES: 
NI^TRIENTS (Course 164^3), 

5 Dm 

» 



*June Z8:July 1976 



.ThiVcours6 is 4es-igned for the treatment pUnt operator or techniCiart *^ho is 
» required to monitor effluent discharges undler a Natiorval Pollutant Discharge 

Elimi'nation Systeny (NPDES) l^ermit , and ^who has had littU or no previous .ex- 
' pefience in wastewater analysis. • - * 

' The course in&ludej| procedures, fdir measuring Total Phosphorus (as P), Chemical 
Oj^ygen Denjafi^Jy^KjeTdahl (TotStl) NJtrogeh^ Ammonia .(as N), Organic Nitrogen by 
difference of'Kjeldahl N and Ammonia N, Nitrate-Nitrite (as N), Nitrite (as N) 
Nitrate (as N) by difference of Nitrate-Nitrite N and Nitrite N, and Oil and 
Grease. The course also includes procedures for reJated' skills— using a 
spectrophotoraetfer and preparing a calibration graph. " . . 

J y 

. During the course, the student will perform a a approved analytical procedure 
- -for each of tfie measurements.' At*the conclusion, he Will be jgiven a certifi- 
cate verifying wh'ich measurements he performed in a satisfactory manner. 



PRE-REQUISITES 



\ ^elf-Monitttring Procedures: Course I - Basic Laboratory Skills or equivalent 
,^xperience is pre-requisite for the course. .A "Student -Skills Checklist," 
.<-4 signed by the. applicant's employer, must be submitted before an application 
for the course can be processed., - . ' 



I. 



June, 1976 



TUITION: $175.00 



fl5 



V 

( 



< ': 




\ 



. COURSE AI^PLICATION FORM ^ 



SAMPLB 



'1. Nam* of Applicant 
2 CourM dasirad: 



Mr ' 
Miss_^„ 
' Mrs' (last) 



G^uria Titla. 



ifii^ ^ ^ (middia inrtial) 
Couna T4o_: 



Placa 
whara givanl. 



3 _ Pr^ioi^ Coura^^ttaodad: ' 

„ Coursa Xrtlal 

^ - Coursa Titla_ 
Coursa Titla^ 

4 Sponaor or Emptoyar _| ^ 



Datas ^ 

_ Datas k_ 

_^atas 



— — . — >^^.;^''' J - 

(nama ,of orQantzatlo)!^^ Hirrt^y 



2 



(straat addrass) 



5 Mailing addraaa of applicant:' 



(crty) 

■ *■ 
/ 



(stata) 



(Zffp coda) (tala(>hona) 



f r 



*.f 








(straat %6<ir%%%\ 








6 


• 

DuW (Brwfly'daa(i 


(City) 

ril>a' your pj'asant position) 


(»tJta) . , 


(Jlp Mda) (tal^phoria) ^ 

**' / * * . 




f 




r 














1 < 


















♦ 






7. 












\ 


Educatidn: ^ ^ 
Exparianca; 


last yaar of schctol cafnplatad 




. .* 






CO V 


Toul yaars tn wastawatar traatmam plant work 

i . • ■* 







9 ttudant SkMa ChackHat: This chacWitt must.ba' submittad bafora Application dan t>a 

procasaad. ' * 



stflhatun of tup«rvf«or (vvhtr* tppDcabto) titi* 



ERIC 



signatura of applicapt 
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' (SAMPLE, STUDENT SKILLS CHECKLIST) 



Name 



Employer 



To assist us In process Irig^pH cat ions, please check YES or NO for each of the following items 

- , ' ' . ; yes' - .NO. 
have^ operated a laboratory gas burnfr ' 

have operated li laboratory hotpiTate/stirrer 

have operated an autoclave 

have operated^ Jaboratory drying oven v • • .... 



have.used a vacuum source to filter liquids,. 

have used a desiccator 



have weighed items on an analytical balance . 

have weig^ifeJ-^^tems on a single- pan balance j ^ 

have used a gj^aduate to measur^ liquids ./ 

have used a wluroetri^ pipet to measure liquids \ 

have used a graduated (Mohrl pipet to measure liquids^. ' . y 

have used a ftlpetbulb to fill a pipet . . ' ^ 

Jiave used a volumetric 'flask td^epare solutions . ^ 

have used chwomip acid to clean glassv#are . 



have operated ^ laboratory safety -shower 
have bperated a laboratory eye washer . . 



have operated a fume hood* . ^ 

have prepared 0.J0375N potassium biiodate solution ......... 

have made out labeU for battles of reagents 

have recorded a* reading at a meniscus 

have titrated one solution against another to a color change end 
point . . . ^ 

have calculated the normality {H\ of absolution 

have nMorded lat^^Wy^data in a laboratory notebook 

Have entered laborttpry data^jon a pre-pr1ntn(d form 



J^ye recorilid^ltiformation about samples on record sheets ^ . . ^ ^ ' 

have locitedf requli^ed purchMp itiformation in a, Catalog of laboratory < 

equipment ^ 

have written a purchase order for chemicals .... ^ . _^P^ 

Volum* means space occupied by a solid, liquid, or gas t ; 

mg/1 means milligrams per liter 

' kilogram equals 0.001 gram 

inch ^als 2.54 cm . . : ^ 

000 ml ^als 1 liter' f. ....... . ^ ' ^ 

85 times 4.1 equals 42.5 .'......../.. 

7 minus 2 dtvtded by 0.02 equals 250 

3.26 rounded to the nearest itenth is 32.6 . ^ ' - 

84.55M7 rounded to the iearest thovsandth^s 84.551 i~ ' 

* • • • 

o 12.10 ' ■ ' ^ - 117 • 



, . . 4 ^ S ^^^^^^ IET[ER OF ACCEPTANCE FOR TRAINING 



(Institutional Letterhead) 

4^- 



(Date) 



ss, 



,Dedr (Name): ''f 

'^^•>> 

A reservatiji b^en confirmed for your participafilon 1n the course^ 
"Effli/ent ^UpHng Procedures: Nutrients" to be conducted at (addrd 
Including bultding and room identification if pertinent). ' . 

J* ^ . ^ 

Formal class activities will begin promptly at 8:30 W1 on ftonday, (date) 
and the course will bi completed by 1^:30 PM on Friday, (date). Please 
arrange your travel schedule so that ypu will be Jn the claiSsroom at the 
start of cpurse activities on Mcfl^ay and thjt you will not have to hurry 
your departure. on Friday. 

Information about local t^rltv el , transportatiaf, ^nd local hotels is enclosed 
for your assistance. We 'believe that you wiTf wish to make your own hotel 
or motel reservations. - * ' 

We^look forward to seeing you at the course, and we wfll do everything in 
our power to Inake this course a pleasant and rewarding experience for you. 

> * Sincerely yours, 



(signature) 
Course (Joordinator 



Note : If something develops which makes it impossible for you to attend 
the, coursfe, pleas^^e telephone (number) or wr^ite this office iminediately, in 
order that another applicant may be adniitted to the course inl your place. 
Please do not arrange for. a substitute without first getting the approval 
of this office. , ^ / . 

. m t 



' 4 
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(SAMPLE Standby letter) 

(Institutional Letterhead) 



. . * (Date) 



To 



Dear (Name); 



Me have received your application for admission to the»course "Effluent 
Monitoring Procedures: Nutrients" to be conducted at (pame of institution) 
during the period (date to date). / ^ 

\ 

We would -be most pleiased to enroll you. in thi^-course, hut by .the^tfme we 
received your application, all available positions in the class had been 
reserved. As you may know, we limit the class size to a fi^ed number* in. 
order to provide for the greatest possible amount of pjersonal instruction 
during the course', and to- provide each participant with the greatest possible 
opportunity for -actual practice in the laboratory. 

We have made a tentative reservation for you in the next offering of the 
course, which is scheduled to be given ^(dates),. . If this will be satisfactory 
to you, , pi ease write or call us within (number) daysi so- that we can confirm 
your reservation. 

In the meantime, we have placed your name on the waiting list for the course 
dates which you requested. If a vacancy does become available, we will let 
you know immediately. 

Sincerely yours » 



(signature) 
Course Coordinator 




(SAMPLE LEHER OF REFERRAL) 
(Institutional Letterhead) ^ 



(OilW), 

■ \ 



To ' > 

Dear. (Nam'e) : - ' ■ _ 

We have relpeived your application for .admission to the course "Effluent 
Moni.toringl Procedures: Nutrient?^" to be conductedat (name of "institution) 
during the'f)eriod (date to .date). 

Based on our review of your previdUs laboratorV experience, we consider that 
it would be very doubtful whether this course Wobld provide you with air the 
knowledg^lpnd skills you will require to perform the selfTmonttoring tests ' 
• and measurements- on your municipal wastewater effluents. 

Accordingly, we are confirming your reservation In this course, subject to 
your first satisfactorily completing the course, (title of "Basic Skills" course). 
This course will be condueted at (location) (dates). We have made a tentative 
reservation for you to attend this, course. Please let us know if you can 
attend this offering of the course. 

If you mit delay taking the course (name of "Basic Skills" course) at this 
time,\ then it will be necessary to delay your acceptance In the course which 
you have requested. 

Yri the courte (name of "Basic Skills" course) you will Team many things not 
covered in the later coursfe, includilig use of the analytical balance, preparation 
and standaitlization of laboratory reagents, care and maintenance of Taboratbry 
supplies aid equipment, aiTd related'tasks. ; 

^We are most anxious to hfelp you learn to perform all the tasks required for 

^elt-mbni goring of your municipal wastewater effluents. Please let us know 

1*f ywLcan |come to bo3t)> courses. • * 

_ , / 

Sincerely yours. 



(signatui-e) , 
Course Coordinator 



* ' , . '/ .(SAMPLE LEHER OF WELCOME) 

. » • (Institutional Letterhead) " - 

* " ' . . • tOate) , ' " 

TO: COURSE PAimGIPANfS. - . • • i 

* We are looklgg forward to your participation In the^course "Effluent' i 

^ Monitoring Procedures,: Nutrients", > scheduled for presentation at this Center 
" during the period (date to date). If you find you cinnot attend the course, 
•please call us (telephone number). - . j 

To assist your planning and preparation for this course; the toUowing ^tems 
are enclosed^ v " 

1; List of hotels and" motels . , \ 

V 2. Information on Ideal bus transportation and city mafl^(^TE: If bus 
service Is used to the Center, you must have exact fare of (amount) on 
.ofv boarding: bus). . 

On your arrival in the classroom "you will be provided a course manual and related 
materials. Production schedules make it impossible Jto maJl manuals to you in 
advance of course date. ^ ^ . 

The course will start^it^Sa AM on Monday, (date) in (room identification) and 
will close ^0 later than 12:30 PM» "Friday, (date.). At^the conclusion of the 
course, ^1 certificate will be awarded verifying which analytical wesfsurements 

* you have performed in a satisfactory manner. Please arran9e your tr*avel schedule 
foV aftef* clasing exercises. (Approximately (number) hours should be allowed for 

. travel from (nam^ of institution) to the airport.) 

This course involves a considerable amount of work in the labo^ory, using con- 
centrated acids tases. You will want to bring appropriate clothing. 

(Nam§), of our staff, is serving as Course coordinator and will be available to * 
assist you in solving any. special problems you encounter while attending the 
, course. . 

Should you have questions oi* desire assistance in any way, p>ease do not hesitate 
to contact us. * 

, ^ * * ' , . Sincerely yours'. 



. , (signature) • 

^ Jb Djrector^ ^ 

Institution Name 
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(EXAMPLE INFORMATION S|£ET) 



DQWNTpWN HOTFI S 



CINeINNATIA^^ h«tel 

-tth & vine Sts. 
Cincinnati, Ohio 45202' 

l?hone: 513/241-0180 

• Sfngle $6.45 

Double 8.60 j 
Twin ' 10.75 ■ ' ' 

225 Rooms 

Meeting Room 1 - Capacl/ty 25 ' 
TV, restaurant adjoining ^ 

NETHERLAND HILTON HOltL" ' 
.35 W. 5th Street 

Cincinnati. Ohio 45202 ' , 
>Phone: 513/621-3800 

Single $22.00 

Double. 30.00 ' , ' 

TwiTi ' , 34.00 

Family pUn, 800 rooms-, TV, meeting 
Kooms 15 - qap. 70-1500, special" Gov' t. 
rates'- $16.00 singT*, $23.00 double, 
$24.00 - twin. 



STOUFFER'S CINCINNATI INN 
T50 H. •5th Street 
Cincinnati, Ohio 45202 

Phone: 513/721-8600 ' 
Stn^le $25. OQ 



i 



.00 

J)0 



Double 3U00 - 
Twin- 3V.00 

462" rooms, meeting roonSll, cap. 50*^50, 
swimming pool, cocktail lounge, sauna > 
bath, color TV, Gov't, rates - $20.00 
single, $26.00 double. • 



HOLIDAY INN 

8th & Linn §ts. '. 

Cincinnati, Ohio 45203 

Phone:* 533/241-8660 



1 



Single $22.00 . 
Double 28.00 



245 rooms, meeting rooms 4*- cap.. 25-135 j 
Swtwmlng pool, TV, .2 dining rooms*, and bars, 
night clulJ VTod of the Inn'' (entertainment 
•nightly). ' 



TERRACE HILTON HOTEL 

15 W. 6th Street , • ' : , . 

Cincinnati, Ohio 45202 ^ • ' 

Pljonf: 513/381-4000 ' ' . • v 

Single $23;00 *. ' • _ 

Double 31.00 - 

Twin 35.00. ** 

4 Family pVan, 350 rooms, meeting, rooms 
"4 - caif. 75-400, colo*- TV,*Spec1alJ^v't.' 
■ rates - $18.00. single, $25.00 double, 
$26.00 - twin. . .•f—V'. ^^h!^' 



NOTE: . We recommend you checking the rate at- the time you make your resection in the 
event there has been 'a price 'increase. ' ' # 

These hotels ^nd motels are listed for youfr infortnatlon to'as.slst you in planning 
for'your accojiinodations dwrthg your stay In Cincinnati while attending our tralo- • 
ing coOrse, ind <Joes nof^mply endorsement by -£he Office of Water Program Opera- 
' , -tions, U.S. £ri«ronmental Protection Agency. / • . * 

' ' ■ ' ' / .'^^ . - ■ ' 12-15 



ErJc^Wuwe^ transfer to.second bus. 
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BU^SCHfDULE 



(EXAMPLE INFORMATION SHEET) 



\ 



BUS NO. 53 - AUBURN/aiFTON 
BUS NO.1,78 - LOCKLANO/REAOING 





BUS. NO. 53 






BUS NO. 78 




Leave 
i Sixth .& Vine 




Arrive 
St. Clair 
& Vine 


Leave 

Sixth t, Vine 


- 


Arrive 
St.vClair 
t Vine 


AN 




AN 


AH 




, AH 


" 7:18 ' 




'7:36 , 






'7:22 


7:41^ 




7:59 


7:ar 




7:40 


, 8:03 


/ 
t 


8:21 '' 


7:44 




7:57 






,8:43 


8:04 




^8:17 . 




•i ; 


9:04 


8:40 




8:53 




* 










BUS NO. 53 






BUS NO. 78 




leave 
St. Clair 
it 

Vine 




Arrive - 
Sixth I 
Vine 


Leave ■ 
St. Clair^ 

a 

• Vine 




Arrive 
Sixth t 
Vine 


J PM ' 






PH ' " 




PM 


12:30- 
1:02 




12:48 ' 

* 

1:20 


^Ihtlfi 
12?29 




12:24 
12:45 


1:33 


• / 


1:51 

2:23 • 


12:50 
2:54 




' 1:06 
3:12 


2:36 




2:.54 • 


3:11 




3:29 ^ 


ZioS 




3SiD 


3:Z8 




3:46 


3:21 




3:39 


\ 3f45 ^ . 




4:03 * 


3:41 




'4:02 , 


4:01 




4:19 

• 


4:6l 




4:25 


4:17 




4:35 


4:28 


* 

• 


, 4:49' 


4:27 




4:51 


, .4:52, 




5:13 


4^:49 




S:07 • 


« 1, 




♦ r 









NOTE: Tb^abovt two rdutes art the most direct routes to the Env1ronmen^H>48J^earch Jilbora- 
t0ry» 26 M. St. Clair Street, 'fclhcinnati, Ohio. Infonoatlon has been provlddTby the 
Quetn City Metro. Times selected art those nost apt to be used by students attending 
NTC Training Coursd¥v Arrival tlM| art approx1iiatt« and will vary becaMse of road 
*nd. traffic cond1t1on|.^^ ' / ^ 
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(EXAMPLE mFORMATIQN SHEET) 



U.S. 91^1 

ST.jCUUi FAOUTt 



gPPPPPPUj 
DD ^. ^ ^ 





« 



ERLC f ^ 



FRM QREATIR CtMCINNAn AllVOIT 

TO U.S. 9A IT. CLAW FAQLin ^ 

ItttMM 7S (Mm* m Sm*) 

EXIT HOPPLE ST. TO COHRAL PKV.^ 
RIGHT TO MAMSHAa AVE.. LEFT 
TO RtDOLE no.. RIGHT TO ST. CLAIR ' 
AND FACtUTY. ' 

iNlMMiTIOIIlM * 

EXIT READING RO. TO BURNET AV%rO 
Mn. H. TAFT RD. LEH TO JGFFStSON AVE.. 
RIGH^TO B>A FACIUty 

mm QRUT^ cwctiWATi Amm 

TO U.S. 9A MINX 10. FACtUH 

INTERSTATE 7S TD INTBtSTATE t1 > 
TO RIDGE RD. (NORTH) EXIT TO 
ffA FACILITY. „ 

St. CUUI FACaJT». 
fOMDQEIO.i^AClQn 

J^FBm^ T0| MqMHXAN. L£Ft TO . 
INTOSTATEiTI NORTH. EXIT RIDGE 
RD. NORTH TO FACILITY. ^ 

FIDll U.l 9A n. OAUI ^Actun , 
TOOREATBT CtNCUMfn AIRPORT 

^tOfT ON ST. CLAIR TO RU^,RO<v 
LEFT ON MARflHAU AVE.. RIGHT ON , 
CENTRAL PKV.« kEFT ON HOfPU ST.. 
RIGHT TO tNTGRSTATE 7S SOUTH. 

FROMU.s. 9A moat m. FAaurr 

TO QKAia CUiCHIflATI AmmT 

RIGHT ON RlOOf RD.. RIGHT TO 
INTW5TATE TflOUTH TO 
INTERSTATE 7S SOUTFI. . 



IZ 



12-17 



(Course Title) 



(SAMPLE REGISTRATION SUMMARY) 



EGISTRATION 



INDIVIDUAL 




WUKD 
REC'D. 



APPL. 
REC'D. 



ACCEPT. 
SENT 



COURSE' — 
INFO. SENT 



ERIC • 



A, 



12-19 





, 1 






^^^^^^^^^^ 




\ 

' . '^*. 

r 


' (SAf^PLE «AITlN^4.ISTNS|pARY) 

V 

* * 


W A I I 


N a- l'i ^ ' 








■ ^. : - •*:..) 


1 ,.- • 


i ' » 




INDIVIDUAL i , \ 


•WORD ,' 
REC D 


APPL. - 
^EC'D 


actJon' 


AKEN . - 


\ \ ' ' 








■ " : 


• 


• 


\ 


• 


r 

■ (J . • 

• 


» 








: ( 


f 




















' A, 








• 


» 

* ' * • " * * 








V 

4 








i 


( 


• » 

■ ERJC •: • ..; . , 
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(SAMPLE NON-AHENDANCE SUM1ARY) ' 



r 



Course Title 



Dates 



Not Admit todT 
^ 'Lack- of Spaco 



No Shpws 



A 

0 
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V 



(EXAMPLE REGISTRATION- CARD) 



3 
O 



z 

0 

0 
\J 

z 

9 

t 



0 

z 



9 
Z 

K 

3 



O 
2 



J 



C 

D 



OP) 

So, 
UK 



I 



0 

J * 

li i 



-I 

<u 

OqZ 

<IUuj 

>2>i 



Ty< IN EACH CATECOWV ONLY 



DEPT, or DKFENfC 



OTHER FEDERAL * 



STATE OOVERNMCNT 



LOCAL OOy^RNlOlENT 



FOR EiCN COV»T 



UNIV. FACULTY 



UNtV, STUDENT 



INDUSTRY 



CONSULTANT 



RECtONAUACCNCY 



OTHER • 



0-1 YEARS 



21 OR OVER 



ADMINISTRAT 



oT 



BIOLOGIST 



CHttM*$T 



CIVIC OR6AMAZATION 



CONSER VATIONtST 



^lON 



EDUCATOR 



ENOINEIR ' 



GEOLOGIST 



MICROBIOLOGIST 



occanographer 



PHARMACH^T 



4- 



SANITARIAN 



STATISTICIAN.^ 



TECHNICIAN 



TREATMENT PLIANT OPl^R 



OTHER 



MiOH SCHOOL NON->ORADUATE 



WIOH SCHOOL ORADUA TE 



COLLEGE NON^ORADUATE 1-8 YEARS 



COLLEGE NONyGRADUAf E OVgR » YfARS 



BACHELOR DCGRCE 



PIASTER DEGREE 



OOC TOR -DEGREE 
OTHER (d9Mcrib9) 



7 





1 TEM 


TALL Y 


TOTAL 




BY JTA 

fir X 


TE OR COUNTRY 
MPL^VMCNT 


r 

"0 






CP A 








AREA 


TALLY 


TOTAL 


ft 
> 






OK 








ALA BAMA 






H 






OHEW ' 






s 








0 


is 












ARIZ On A 






z 


«» 




OTHER FFnERAL 






r 
O 








0 




STATE 






' -< 
m 














LOCAL 






9 


COLO. n 






> 


• E 




FOREIGN GOV*7 






O 








z 






UNt V. FACUUTY 






> 


DE 1_ AWA B V 


_ 










U-N*t V STUDENT 








D^_C^ * 






0 


\^ 










O 


Florida 












CONSULTANT 




















^bwiONAU jtK w C N C T 


















OTHE R 














*. 














1 L L^NOI S 








• 












IN Ot AN A 






ft 


ft 


> y 










IOWA % 






0 


Q 

c 




2-4 








KANSAS 


— \ ^«rr 




c 
a 






S*7 








Jll: 






tf 

R 


It 

R 












L A . 






0 


H 




t t _t 5 














• J' 






1S<^0 








—J i 






R 

ft 


r 

R 




21 OR O WB 








MASS* 










J 








i 


rMtC HiGAN 






0 

s 






■ lOi-OdiaT \ 






/ 




f 
















Mf SS. 












CIVIC ORQ^ 








MISSOURI 












»»OPIP*RVA T ION IS T 






o 


MON T AN A 












K WAT OR 








NEBRASJ^ A 












^N0IN BKR 






» 


NE VAOaV* 










r 


y 1 






s 
o 


N. H. 










Ml wnORIOLOGIST 






z . 


N.J. . 












O^KANOvRA ^MB|R 






o 


N. MEXICO 












R M A RU A CI ■ ▼ » 








NEW YORK 


















n 
n 


N« C. 


• 










• T A T 1»T 1 C 1 AN 






c 


N. 0. 






n 
0 






TVCMMId AM 














c 

9 




• 


TREAT RLAN^ OPKP 






-« 


OKL A. 


















o 
z 


OnHwON 






R 




<• 










I^^NN. 






0 














R. t • 






0 
H 
























i " 


















V 




KS NOfi* aitAO 




* 




teAn. 








R 


l' 


HS GRAO 








TEX AS 








/ * 


COL )-S VKAAS 






n 


UTAH 










COL OVER S VEAMS 






c 


VKIVMONT 












•ACHKLOW DK«RCK 






A 


VIIVBINI A 












MASTER OK«IIKK ' 






-« 


WASH. 












^tOR DCaREC 






? 


W. VA. 




















Wise. 






> 














irvoMfN^ 




























z 


n 




















0 


0 
c 




















0 


M 


»AIO 
















R 




















C 


















> 

i 




















H 


■ 

R 
















« 


R 


S. 








• 








« 
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ThiP certifies fhof 

4 

THOMAS JONE§ 



/)as comp/efed fhe <^urjej ' ^ 

Effluent "Monitoring Procedures: Nutrients. (-164.3) 

and has performed the fo11owing*measurements in a satisfactory manner: 



1^: 



MEASUREMENT OF TOTAL- PHOSPHORUS 



INSTRUCTOR \ ^' " 

MEASUREMENT OF CHEMICAL OXYGEN 
DEMAND 

llljlllULial^ ^ 



MEASUREMENT OF TOTAL KJELDAHL 
NITROGEN 



MEASUREMENT OF W)NIA*NITROGEN ' 
(MACRO METHOD) 

INSTRUCTOR 

MEASUREMENT OF NITRATE & NITRIT^ 
NITROGEN 



' INSTRUCTOR 
MEASUREMENT OF OIL S GREASE 



INSTRUCTOR 



INSTRUCTOR 



,19 to 



1 ^ 



(SIGNATURE) 



, 19 



Director, (Institution Nam^ 



■ (SIGNATURE) 
Course Coordinator 



m 
m 
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EE 
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XXI 
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ttti 



4-^ 



-U^ —I 
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J t- 
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4-. . 



ERIC 



134 



EFFLUENT M0NIT0RIN6 PROC£DUR£ : Determination of, Total Phosphorus (as P) or of 

Orthophosphate (as P), Single Reagent Method 



* 



RECORDS AND REf^ORTS 



Section IX, 



EXA^fPL£ DATA ZWll^ FOR TOTAL :PH0SPH0RUS ()R FOR ORTHOPHOSPHATE. mg/llter P 



E.k 
E.lc 
EJc 
E.lc 
E.lc 
E.lc^ 
N.5a 



J. 2. Id 

L.3a 

L.8a 



E.4b 
J. 2.2a 
M.Za 
N.2a 
N.4a 



Sampling Location 
Sample Identification 
Type of Sample • 
Date and Time ColUcted 
'Sample Collector 
Date and Time Analysis Began 
Analyst ♦ 



Final Effluent 
E^S. is. 

Grab or Composite 
1/17/75 9:00 a.m. 

Tom Sampler ; 

1/17775 9:30 a.m. 
Dick ArialYst 



Calibration Standards' 
mq/llter P 

0.02 
0.06 
0.10 
0.20' 
• 0.40 
. 0.60 
0.80 
1.00 



Absorbance 



Check. Standards * Curve ^ 

mg/llter P Absorbance ' mg/llter P 



0.10 



0.80 



Amount of 
Sample Dilution 



Absorbance 



> 

Curve 
mq/llter P 



Dllutlofj 
Factor 



Final 
mg/1 Iter P 



N.lC 



EX/#LE CALCULATIONS 



"W" — 

Amount of 

Sample Dilution 
Straight 'Sam|)le 

1 ( 25 ml sampir 
7 50 ml total } 

1 do' ml sample 
F 50 ml total) 



1 ( 5 ml sample 
56 mrtotal 

U ( 2.5 yl samp 
2o 50 ml total; 



1e 



. Absorbance 
off scale 

off scale 



0,3525 



0.1775 



0.0875 



Curve 
mg/liter P 



*~Dljiut1on Fin 





1- . 
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i 

00 / 



1.00 



•0,80 



00 

at 
o 
</> 

CO 

* 0.60 



EFFLUENT MOI^ITORING PRQCEDirRE* Detemlnatlon af Total Phosphorus (as P) or of Orthophosphate (as P),^ 
* . . • >■ Single Reagent Method - . . 




RECORDS AND REPORTS 



DETERMINATION OF TOTAL PHOSPHORUS (AS P) 
(DK^STED PHOSPHORUS STANDARDS) 

DETERMI.NATIOti OF ORTHPPHOSPHATE (AS P) 
(NON-DIGESTEd PHOSPHO'RUS' STANDARDS) ' 



, CALIBRATION GRAPH 
SIGNATURE OF PREPARER: . ' • 



DATE GRAP^^WAS PREPARED: 



0.40 



0;2G 



0.00 



;5: 



T-f- 

1-L 



■ ■ ■ I 



eft, 



-r-f ^ 



Sx 



H 



m 



e.io 



0.20 



-fr 




1 



0.40 



0.50 



oTbo 



SECTION IX 
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Typical Laboratory^ Data Sheet for Chemical Oxygen- Demand, mg/liter 



IX. SHEET I 



Name of Plant 



A. 5 


Identification 








Blank 


EFF #1 


1 


A. 5 


Type (gr^b, composite) 










Composite 


2 


A. 5 


Date and* Time' Collected 




c — 




• 


3/17/75 
0600-1200 


^ 3 


A. 5 


^ ' ♦ 

Sample Collector ^ 








• 


Tom Sampler 


4 


F.35 


Date and Time Boiling BegaR 










3/17/75 
1300, 


5 




RECORD: S, ml Sample Used 










50.0 


6 


H.15 
H.22 


ml FAS * at END ofytit)ation 








38.55 


1 

20.00 


7 


• H.7 

Ht18f 


ml . PA^ * n't ^TART nf titpAt-ihn 








1 9 * UU 




Q 
O 


' H.23 


^ A, ml >AS* used to .titrate the Blank 


% 


7 




23.55 


23.55 


9 


• H.16\ 


- B; Jul fl(S * u^ed to titrate the Sample 










15.00 


id 


^.3 


SUBJpiM^ Wine 10)'fran A (line (9), | 


1 


\ 








11 




RECORD: N^ normal ity of FAS * 
(Calcumed on .Standardization Sheet, C. 29) 






\ 




0.024 


12 




MULTIPLY ml Difference V FAS * (line 11) 
by Norma 1,1 ty_ of FAS (line 1«) 










0.2O62 


13 


J. 8 


* r 

DIVIDE 8000 by S, ml Sample Used 
(See line 6) # 


— J * 








160 


14 


. * J. 10 


i . ♦ 
MULTIPLy,)4n'e '13 by line 14 • ' ^ . 










32.8320 


15 


' J. 12 


ROUND {JPf^ Ifne 16 to the tiearest 
whole^number t)f wg/llter 




• 






33 


16 


j:i3' 


-Signature J, * 






/ 




Jim Ai^alyst 


17 



•* FAS means Ferroos-Aninonlum Sulfate Solutloi 




CULATION FORfULA: COO, mg/11 



ty = (A-B)N^x 



8000 
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STANDARDIZATION OF FERROUS AMHONIUW SUiFATE (FAS) SOLUTION 



IX SHEET 11 





"I 


• 




Flask 1 


Duplicate , 




C.31. 


»1 FAS at END of titration 






24.60 


* • 

35.15 


1' 


. C.23 


ml FAS at START of titration 






^ 14.00 


24.60 


2 


C.33 


Ml FAS used for standardization 
^SUBTRACT ml FAytt START on line. 2 
fronjBl FAS CTD on line 1) 






10.60 


10.55 


3 


,C.36 ^ 


^ ^"^ ^"""^^ 

DIVIDE 0.250* bV the «1 difference 
on line 3 , to a 4> decimal pl^ce answer. 








0.0236 


4 
> 


C38 . 


~ 

Normality of the FAS .s6lut1(Pn 

TROUND off line 4 to 3 decimal places) 






* 


O.024 « 


5 . 


' C.39 


— — ^ — — ^ 

. Date ; * 






T — ' 


3/17/75 


6 

*- - 


. .C.40 


Slgrtature 


m 






Jim Analyst 


7 " 

t 4 



♦ From the formula: 
Normality FAS « 



(10.0 ml potassium} (0.025 N potassii 
dichroroate"^ dichromati 

ml FAS • 
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EFFLUENT MONITCffilHG PROCEDURE ; Determli^^ioo of Tot^l Kjeldahl Nitrogen 



' RECORDS AND REPORTS 



Section IX 



TRAILING GUIDE NOTE 



REFERENCES/RESOURCES 



Typical Laboratory Data She^t 
for 

Total Kjeldahl Nitrogen, 
Name of Plant 



l.lc. 
Tl.lc. 



Sampling Location 
Type of Sample ^ 



Date and Time Collected 
\ 

Sampje Collector 



Date and Time Analysis Began ^ 
Analyst^ ^' ^ 



•ftethod Used (Macro or Kicro) 
ml . sample used 



D. 4.12a 

E. 4..12a 



B: ml total distillate including boric acid (H-BO,) 
and dilution water - -^3 



F.1.5C. 



C.,ml distillate taken for NesslerilStion. 



F.3.5a. 



A. mg NH3-N/5O.O ml, from curve, 
-r-; f • — T 



Use this'formula in ca;iculating the rtfsults for the colorim^lc method: 

TKN mg/1 = A / 1000 * B ' 

ml sample^ 7 (See pp. 5-31 and 5-32) 

If Orqanic NUrogen (mg/l) 1||^iwpded and a separate ammonia analysis has been 
performed, use the following equation to determine this. 

Since: TKfi/* Organic/N + Aimonia/N, 1 

Then: Organic/N « TKN- Ammonia/N * ^ ^ '* . . 



Final Results 



TKN mg/l__ 
NH3-N, mg/l 
Org-N, iiig/l_ 
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EFFLUENT MONITORING PROCEDURE:^ Deten,1nat1o; of Total Kjeldahl Nitrogen / 



I 



I 



RECORDS AND REPORTS 



Section IX 



TRAINING GUIDE NOTE, 



REFERENCES/RESOURCES 



F.2.6a 



X 



Values from Nessler1zat1on Procedure 



Tube # 


Concentration 


Absorbance 


7 — L 

Absorban« . ^ 

/ 


Absorbance 




mg NH3-N/50.0"inl 




1 


0.0 




/ I • 


• 


2 


0,005 




« 




3 ^ 


0.010 








• 4 


0.020 








5 


0,040 








6 


, 0.050 








7 


0.080 • : 








8 


0,10 








9 


' Sample 








10 

/ 


Sainple , 


i 






11 


Sample 









A r 
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tFFLUCNT MONITORING PROCEDURE: 


Determination- of Total ICJeldahl Nltrogefi ' 














RECORDS AND REPORTS 






/ . SECTION \\ : 



0.50 



oyw 



O 
I/) 



0.20 



0.10 



0.00 









































































































DETERHINATIQN OF A^fWNIA NITROGEN 


















































































































































































% 


























































































































4- 


















































































i- 
















tALiDK/^iiun bKArn 


















































































u 
































































































































































































































































































































bISfWrURt Oh PREPARER: 
























































* 














































































































































DATE GRAPH UAS PREPARED: 
































































































































































































f 








>- 

r 
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CONCENTRATION OF AMMONIA NITROGEN mg/50.() ml 



145 



LABORATORY DATA SHEET 

Nitrogen, Ammonia Determination 
(Sample contains 1.0 to 25.0 mg/1 NH^-N) 



Sample Ho. Date/Time Sampled . > Sample Polni 

(Sulfuric acid 0.'o2N ml ) (0.28)(1000) 



Sample ml ' 



, 5iig/Hter NH3-N 



Analyst 



14C 



LABORATORY DATA SHEET 

Nitrogen, Ammonia Determination 
(Sample Contains. 0.65 to 1:0 mg/litier NH^-N) 



Sample No. Date/Time Sampled .. Sample Point 



(mg of NH3-N )(TOO0) (Total Distillate* Collected ml )^ 

: X ^ ■ - mg/l NH,-N 

(Sample ml ) (Distillate Taken for Nesslerization ml J ' ^ 



Date 



Analyst 



.1 



^ *Inc1ude boric acid plus dilution water 
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g JpNTTnPT^ ^G, PROCEDURE peteminatiori of. Nitrate-Nitrite Nitrogen and Nitrate 
*^ Ni,trogen, Cadmiwn l^edurtion Method 




!\3 



CO 




MO 
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~ 9.20 



0.30. < '0.40- ' 0.59 0.60 0.70 ■» -• -,0.80 

CONCENTRATION OF NITRITE NITROGEN, mg/liter , . , 



0.90 . 



1.00 



■ 15.1 



EFFLUEfU NMITORING PROCEDURE: OeternlnAtlon of Oil «nd 6re«se ^. 



Blank Oeterii1nat<on * 

Weight of distilling flaik tfter evaporation 
of the 100 Ml of TF/D « E 

Weight Vf -the enpty distilling flask used %o 
determine the blank > F . 

Value 'of blank, D ■ E-F ^ , • 



^graiis 
graps 



Sanyle Petemlnatlon 

U^ht of distilling f'lask ♦ the 'oll/gmse 
residue * A / , M 

Weight of enpty.dlstll ling flask used for 
the sanple ■ 6 

^ * 

Voluae-of saHple • C 



, graais 

Mlllinterv. 



Wnigr« or oil /grease residue per IlUr s^i^lt," E i^'^H] y?^^ ^OQO/ T^. 
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PART II -INStRUCTIONAl^ package' WORKSHEETS 



For each Effluent Monitoring Procedure (comnbnly termed "tMP" by 
lastructors) In the. Student Reference Manual, there Is an Instructional 
Package Worksheet (IPW) lb. this Guide. Th^ -Worksheet is for guidance 
to the Instructor for development of the subject matter covered" in the 
course. ► 



These Worksheets ar6 not scripts . The Instructor will" need to>ake 
extensive a^ detailed ppeparation. in order to perform the assigned 
tasks effectively and efffciently. The Instructional Packages do p 



pro- 



vide a perspective on the backardund of each analytical procedure, lesson- 
by-lessbn learning achievement^i^ls the students should attain, an. 
indication of available audiovtsual and other instructional resources, 
and a re^tnitiended course of" action in pre-course preparation and classroom/ 
-laboratory instruct4on'i - . . 

■ Application of these instructional Packages will help the instructor to ■ 
reduce the time required forT)lanning and organizing a strategy of prep- 

. aration artd instruction. But time and effort are required for physical 
preparations for classroom arid laboratory instruction; time and effort 
are required for -rehearsal s of mstructor perfprmamce in classroom and 

-laboratory. These requirements Bever clih^be met by such a Course Guide • 

'as this; uTtimateljf the Instructor is tRe key person in assuring that the ♦ 
student acquires* the .needed knowledge and skills. ' ' 



At.EMP.(164.3).14.6.77 
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•A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATION^.. .PROCEDURES 

, for the 

/ 

USE OF A SPECTROPHOTOMETER 



as applied in 

. WASTEWATER Tf^EATMENT FACILITIES 
and In' the ^ 
MONITORING OF EFFLUENT W/<§TEWATERS 



INSTRUCTIONAL PACKAGE WORKSHEET 



>. 



National Training and Operational Technology. Center 
Municipal Operations «nd Training Division 
*9ff1ce of Water Program Operations 
U.S. Envlji'onmental. Protection Agency' 



CH.IN.sp.1pw.'2d.7.77 
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I>ART II INSTRUCTIONAL PACKAGL WORKSHEETS ^ 

A» Use pf a Spectrophotometer * " ^ 

1. this skill is required in order tct determine Phosphorus, Total Kjeldahl 
Nitrogen and Nitrate-Nitrite Nitrogen using T:he Effluent Monitoring 
-Procedures (EMPs) for this course. 



•s 



2. It was most practical, to write the EMP for one instrument, the Bausch 
and L#b* Spectronic '20-Spectrophotometer, and to use. the manufacturer 
instructidtis as the source »of the procedure, , 

3. The^ steps in the EMP can be readily adapted for application to other 
ins'trumeats..,^ > ^ 

4. In the following Instructional Package Worksheet (IPW) for the EMP, the 
lesion plan i^ for processing a provided set of synthetic standards in a 
spectrophotometer, then a provided synthetic sample. 

5. Each student is to process one set^f standards and a sample made according 
. to 1;he directions in the IPy. The IP1*-aBquiproent and reagent requirements 

are based on this assignment. Jf you choose a different assignment, adjust 
^ materials ancf quantities accordingly. 



ERRATA: f lease add this note in the EMP, Operating Procedure C 
at Step 7 in the third column: * 

" \ • 

7a. Always use a soft tjssue to 'handle phototubes o\ to 
wipe o^f fingerprints. 



* Mention of a specific brand name does not constitute endorsement by the Office 
of Water Program Operations, U.S. environmental Protection Agency. 
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r GUIDELINES FOR 
INSTRUCTIONAL PACKAGE WORKSHEET 

• *A » ' * 

SUBJECT MAHER: Use of a Spectrophotometer 

UNIT OF INSTRUCTION: ' ' . 

LESSON NUMBtR: 1 of 1 ' ' 

ESTIMATED TIME: 75 minutes ' ' * 

JUSTIiFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Several determinations' 

rffquired under the permit system involve the measurement of coloMfl|ensttyr 
The Bausch^ahd Lomb Spectronic 20 spectrophotometer "is one instrument whiph 
may be used to make the color intensity measuremsnts, . ( 

EN-TRYiLEVEL BEHAVIOR: Tlie learner must be ablV to: - .\ ' 

1. Perform basic mathematical com()utations. (addition, Subtraction, ^ 
multiplication and division). 

2. Handle solutions of acids safely. 
. 3. Clean laborato/y glassware. ' r 

A. INSTRUCTIONAL OBJECTIVE / ' . * ' ' " 

1. Terminal Behavior The learner will exhibit proper technique whi?e 
using the Bausch and Lomb 'Spectronic 20 spectrophotometer. 

2. Conditions - The learner will have the use of the attac^e^ EMP, and ^ 

all materials on the equipment list. ' 

m 

3. Accepted Pefformjince - The du of pro'per technique will be judged by 
J ^the instructor. 

B/ INSTRUCTIONAL R5S0URCES 

Available Media * / ^ 

* 4. XT-51, Use of the Spectronic 20 Spectrophotometer, 10 minutes, tape ^ ' 
and 35 slides. * * 

h. TC-57, Videocassette Tape Unit, "Use of a Spectrophotometer", 21 minutes, 
showing the steps listed in EMP Procedure B and a discussion of EMP 
Procedure C. * ' ' " • 

c. NOTE: Either the Tape/Slide Unit or the Videocassette Tape Unit may 

be used. ' . • « . ^ - 

d. X-8, sixteen uniissembled slides. 

2. Suafle^^ptedTa^ - None 



T^WAF 

s«FfUs 



C. INSTRUCT^HaPPROACH (^uenclng) 

1. CI assVr (Using 16 JpPbsembled slides) 

a. Discuss the conj^ of light b#fng absorb^ed by a chemical solution. 

b. Define wayeleB 
^. Define ]r|^^filinir. 

a. Define the J-am{)ert-8eer law antf the four terms In It. Absorbance 
and concentration values are needed to prepare a calibration graph. 
The calibration graph it the basii for quantitation In colorl^metTrlc 
measurements. , * . 

e. Discuss how a/series 'of colorlmetric standards ^(e.g.j as^for.the 
EPA phosphorCis determination) would be prepared. Concentrations 
of the standards are known. 



I 
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' T. Mention that' a Bausch & Pomb Spectrom'c 20 Spectrophotometer 
* is; one type of instrument which could be used to obtain 

absorbance values, 
g. Show XT-51, Use of the Spectronic 20 Spectrophotometer, or ^ ' 
the TV tape."^ 

ti. Discuss that it is nowjinown how to obtain concentration and 

absorbance values. 
i. Discuss the concept of a dilution factor and how it is used* 
j. Have the learners read the Brief Description of Analysis. 

2. * Laboratory ' ^ * 

a. Have the learners begin the EMP at section A. 3 by removing the 
"wrong"? visible phototube from the Spectronic^ZO (which you had 
previously inserted) following the EMP procedureT^-41ave them. next 
insert the "correct" infrared phototube and filter, and proceed * 
with section B. The terms "wrong" and "coVrect" are u^^ed in reference 
to the methylene blue synthetic color standard. A break may be given 
during the warm-up period* , ^ - ^ 

b. Have the learners ol^tain absorbance values at 660 nm for a series of 
synthetic color standards prepared using methylene blue. (Before class, 
check that 660 is the proper wavelength for each Spectronic 20; ?.e., 
the value may be a f ew' nm more or less than 660.). .In order to pre- 

- pare the^ stock methylene blue solution, add a few drops of the indi- 
cator to about SOO'ml of distilled water. The absorbance of the 
solution should be about 0.6, If it is' not, add more distilled wate^ 
';or indicator as needed.^ Arbitrarily, mark this solution as having- a 
concentration of 8.0 mg/1 . Successive 50% dilutions will then give 
concentrations of'^4.0, 2.0, 1.0, and 0*5 mg/1. Supply a set of 
methylene blue standards (including plain distilled water fo^*0.0 mg/1) 
with each Spectr&nic 20. Prepare a sample from the methylene blue 
such that the learners will have to dilute It 10 mT to 100 ml to obtain 
an "orv-scale" absorbance reading; this will introduce the idea ofc using 
a dilution factor when the calibration. graph is prepared. If desired, 
actual color standards could, also b^pr*epared using the phosphorus 
effluent monitoring procedure. An example data sheet for tbe methylene 
blue color standards is attached*. Copies should be prepared and dis-' 
tributed to the learners. Note that the actual "concentration" of 
• the diluted methylene blue sample will be determined after completion 
of the effluent monitoring procedure on the preparation ol calibration 
graphs. ' ' - ' ' ' . ' 

IPW EQUIPMENT- AND SUPPLY REQUIREMENT?^ 

1 . For each student : 
Laboratory apron , • ' ^ " * 
Safety glasses 
One pen or^pencii 

' Notebook or data sheet * ^ . 

2. Shared: • , ^ * 
One»Bausch and Lomb Spectronic 20 Spectrophotometer per three students 
One manufacturer's manual for each spectrophotometer 
Still, cOr other source of distilled water ' 

14-4, ^'^ • 



One visiUfi phototube (Bausch & Lomb catalog number SS-aQ-'?!) for each Spec 20 
One.infi^ared phototube (Bausch & Lomb catalog nimber 33-29-72) for each Spec 21 
One infrared filter^lB^usch & Lomb catalog rtumber 33-29-18) for each Spec 20 
Ten soft tissues fror wiping the cells). 
One plastic squeeze distilled water bottle 
Sink or 1 liter container for rinsing solutions 
One 1 cm cell for each Spect:ronic 20 
One 100 ml volumetric flask 
^One 10 ml volumetric pipet 
One pipet bulb . ^ 

IPW REAGENT REQUIREMENTS (Minimum amourtts per group sharing a Spectronic 20) 

One set of six methylene blue color standards.- See C.2.b. above. 
One bottle of methylene blue "sample" (to be 'frfluted 10 to *100) 
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EXAMPLE 
DATA SHEET 

for 

Methylene Blue Color Standards 



Concentration ' ' ^ 

in my/1 Absorbance 

0.0- . ^ 0; : 

0.5 ' . , * 'O, 

Ko .• ' \ : 0, 

2.0 ■ ." ' • 0: 

4.0 ^ 

'8.0 , ' . .0. 



Absorbance of diluted sample 0^ 
Dilution factor =^ 10 . 



A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 

f 

for the 

PREPARATION OF CALIBRATION GRAPHS 

A 



as applied in ■< * 

" WASTEWATER TREATMENT FACILITIES 

and in the 
MONITORING OF EFFLUENT WASTEWATERS 



instructional Package Worksheet 



National Training and Operational Tec+inology Cent^ 
^ Muni cipa^l Operations ^and Training Division 
<^ Office of Water Program Operations 
U. S. Environmental Protection Agency 
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PART^I-NSTRUCTIONAL PACKAGE WORKSHEETS '* ' ,' 

B. Preparation of Call bratf on -Graphs . » • ^ ^ - ^ . 

• . 1. Thls^s^i^^ is i^ired tn order to determine Phosphorus, Total Kjetdahl 
and Nitrate-Nitrite, Nitrogen using the -Effluent Mcmitoring Procedures 
(ENlPs) for this course.. . . - , ^ 

2. The, proce^^^lre wa^ written in t.he EMP format using a traditional method 
' of 'plotting '.inteH$igpendent variaBles on an arithmeti^l graph form.^- 

3. In'the following Instructional ^Package'WorJcs|||t (IPW) for the-EMP^ ttie 
.-N lesson plan is for each student to prepare one^aph. If you choose a 

different assignment, adjust quantities of materials -accordingly. 
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. ^jilDELINES FOR / 
INSTRUCTIONAL PACKAGE WWKi 



SHEET; 
phs 
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SUBJECT . HATTEl?'^ Preparation of call bra 

ifi^F INSTRU,CTU)N: - 

LESSON NUMBER: 1 of 1 ' 

ESTIMATEp TIME: 60 minutes 

JUSflFICATION FOR THIS INSTRUCTIONAL^ OBJECTIVE : li^bsorbance or transmittance 
. determinat-joi^s .arg^made as, part of an analysis being done fcr tlie permit 
syst^, the/lear.iler mlist know how to prepare -a calibration graph in order to 
s^fTve at a number value fqr the chemical constituent being determined. 





™iOR: The learner must: . ' . ^ 

aderstarW the terms milligram (mg), microgram- (ug) and'liter '(iX 
5sfully completed the'ETlP, "U?e of a Sfjectrophotoneter. " . 



ECTIJ: 
iori: Tl 



^ The ,1 earner ^wi 11 prepare a calibration grapfl^d 
ase' It, ±(xfetennine the amount of chemical constituent in a wastewater * 
( efflueat sample. 

-^■t jJi||iditT^ The leaf-nfer will have the use of t||e attacHed.-EMP^ a ruler, 



a 'pencils and a sheet containing analysis data. 
3. Accepted. Performance : The graph will J)e prepared to the satisfaction 
of. the instructor. 



INSTRUCTIONAL RESOURCES: 
r. 7\vailable Media: > ' 

' a. Six unassem'bled slide^, 
2 Suggested >1ed i a : Non^ ^ 



1. 

2. 
3. 



INSTRUCTIONAL APPROACH <^%quencing): 
All steps below are ctone in the classroom. * 

Have th^ learners read to theihselves the Analysis Objectives jind the _ 
Brief Description of Analysis. Ask farL<juestions. 
Distribute pencils artd^rulers to the learners^.' 
Outline the procoriureTor preparing the calibratiorugnaph, using the 
six unassembled slices. ^ 

Have the learners dtr the jsjitire^EMP- Use the example data on Page 2^-18 
of the EMP, or the dat^ ob'ta;fned from the methylene blue.colpr standards 
(see the PJP on the Use of a .S^^ectrophotometer). In the latter case', 
note that the numbering of the two axes would be diff^nt than if the 
dajta on Page 2-18 were used. . * • * - 
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5. Check the c^l ibration graphs for use of the entire mg/1 on A axes, and 
for reasonable neatness. ^ 

6, Final questions/discussion^ " . ' . 

t>. IPW EQUIPMENT AND SUPPLy . REQUIITeMENTS 

1 . For each student : ' / ' ■ ' 

.\ . ^One rtiler, 12 inches' long " . , - '. 
\ Pencil ' ; 

• Eraser ; ' ^ ' 1 ' 

,■ . • J Graph paper (on6 piece €or each calmation graph). Thdre are many kinds of 
graph paper. In ordinary' wat^ pollution analyses, a sfinple type of graph 
.paper is used. Figure 1 is an e/aitipl^e of one type of simple grapfe paper. 

• Themain feature of simple graph paper is that it is divided into' a certain 
nuCer of large squares of equal size. (For example, one inch might be " 
the length of one side of the large squares). These large squares are 
subdivided into a certain numbei%f smaller squares of equal size. j(For 
exanjple, a one inch square might be subdivided into one handred small 
squares). . . . ■ 

• • 2. Shared : , , ; / . > - ' 

None " * • • 

^ ' . \ ' - 

E.'IPW REAGENT REQUIREMENTS .{minimum ampunts per student) 

None , . - . " i ■ : ■ * . ' , 
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Example data ^HtET 

'-^ , COfiCENTRAJlON^ 
ABSORBANCE . > » .OF STANpARDS . 

OF STANDARDS . , ^ ^/^ JN mg/1 ' 

0.000 • - "O.Ov 

0.130 ,5,0 
0.290 10.0 ^ 

0.420 ^' . 15.0 

0.570' _ .' ■ 20.0 \ ' 



• 0.690 ' 25.0 



Twenty-f1ye ml of the sample wer<^dllu#d to- 500 nil in a volj^tric 
flask. The absorbance of the diluted sample was 0.310.* What 1s the , 
cbricentr'ation of the undiluted sample 1n mg/l? *• 



« . 
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• *A PROTOTYPE ^OR DEVELOPMENT OF ^ 
ROUTINE OPERATIONAL PRfOCEDURES 

, • " • for the ' • 

DETERMINATION OF TOTAL PHOSPHORUS (as f^) 
OR OF ORTHOPHOSPHATE (as P), SINGLE REAGENT METHOD 



as applied In 

' ■ f • . ' • 
WASTEWATER TREATMENT FACILITIES • 
aM In tKe 
IWr^LTORING. OF EFFLUENT WASTEWATERS 



J 



I * Instructional Package Worksheet 
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PART ff ^NSTRUCTIO^^\L.PAg(AGE WORKSHEETS" ' 



C. Determination of Tot?il Phosphorus (as P) or of Orthophosphate (as P), Single 
Reagent Method . , # * r ' 

1. The Federal Register (FR) 1s^uar\ce in Outline No. l^^this- Guide "1 i^ts 
\^ 'One manual method to determine Total Phosphorus (as*P) or Orthophosphate 
(as P): ^ascorbic acid reduction. Jo deter^mine Total Phosphorus,- the ^ 
sample is^pretreated by persulfate, digestion to cojfivei^t nort-ol^thophosp^hate 
phosphorus forms to orthophosphate. , 



2. The persujfate digestion treatment and the ^.scorblc acid reduction method 
have bdfc" written in the Effluent Monitorjng Proeedyrie (EMP) format entitled, 
"Determinaibn of TdtaT, Phosphorus (as P)^r of Orthophospha^te (as P), 
Single ReagenJt M^od." ^ft. 



r 



The reference source for the EMP 1s 1974 EPA "Met^\oc^s' for Chemical Analysts 
of Water and Wastes, 'Vp. 249. Other FR sources for the procedures to 
determine Total Phosphorus (as'P> or Orthophosphate (as P)-.are: 

a. J4th ed.^ APHA, "Standard Methods for the Examination of Water a/id ^ 
"wastewater," pp. 476 and -481 pr 431 only/ ^ 

b. ^Part 31, 1975 "Annual Book of ASTM Standards," p. 384. . . 

c. Book 5, Chap. Al , 1970, USGS "Survey Techniques of Water - RdTO>i 
'Inventory," p. 133 or 131.., • ^^'^'^^ 



rces 



y d.JZth^ed., AOAC, "Official Methods of Analysis o'f the Association 

i-. Official Analytical Chemists," p. 621. ^ ' ; : * 

. . . ■* 

4. The procedures in this EMP tban be used fpr two determinations. . Tota^l / 
Phosphortj's (as P) can be determined using both the digestion* and ' ^ 
reduction procedures. If only Orthophosphate (as P) is .the required data, 
only the reduction procedure is used. ' ^ 

i5. In the following tostructionial Package Works.heet (IPW) for.the^ EMP, the 
^ lesson plan is* for the determination of Total Phosphorus (as P) in a 
wastewater treatment plant effluent sample. ^ 

^ ( * •e. Each student is to pfoc^s one blanks one standard an<f one sampje. The 
)1PW equipment and reageru requirements are based on this assignment. If 
you choose a diffesent' assignment, adjust quantities Accordingly. 

.7. QPTIOnCl assignments frj^ this 'EMP have been used ^o chedc student pro- 
;f1c1ency at prerequisite -fcaitic skills for this course, i.e, using an 
analytical balance anii making- dilutions of stock sdlutlons. These 

* . exercises-cart' be i^sed between lessor 1 and lesson 2 and^equire- 1^" hours 
laborat9ry time;. Details .are- 1n th6 IPW, C. INSTRUCTIONAL APPROACH.' 
The related equipment and reagent requirements are noted on* t-he IPI?/ 
listings. ^ ^ • , • ^ (r 
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. , . y GUIDELINES FOR 
^ INSTRUCTIONAL PACKAGE WORKSHEET 



SUBJECT MAHER: Total. Phosphoi^us^ mg/liter P.. 
UNIT OF INSTRUCTION: Sunmary of 5 Elenjents • 



ESTIMATED TIME: Thrpe .hundred ninety minutes exclusive of any break time. 
If instructor chooses to check wetf^ng and-dllu.tlng skills (See C note), 
estimated time, is 480. minutes. 

JUSTIFICATION FOIt^lI^^ INSTRUCTIONAL OBJECTIVE: The determination of total 
phosphorus is required by many NPDES pemlts. \ 

ENTRY LEVEL BEHAVIOR^ LepneflltJ^tJiftye^terea the skills in Course I 
^Basic Laboratory 'Skillfe, br h^ve equivalent experience. In addition, 
learner must. know how fco' operate a'pH meter, assemble and use a membra he ^ . 
filtration assemblVj/peJ-aifr i, Bausdi and Lomb- Spectronic 20 Spectrophotometer, 
construct aQjtfl pi^lu^lbrati on graphs 

A. - lUSTRUCtlOW 

1. Tertnlnal Behavior : The learner will prepare glassvyare- for the test, 
. prepare a blank, a calibration standard and a sample dilution, digest 

tfftm,^lter thein,' adjust their pH, add. cdlor reagent, determine their 
d*bsjorb9ncei construct > callM^atlon graph and use It to convert the 
atsorbance reading for the sample Into mg/llter P/ . 

2. Gqnditl^s : The learner will be provided with classroom Instructioo, 

• ' the required equipment, a, suitable sample,. a copy of the EMP, a copy . 
of the d4ta. sheet, a copy of the EMP xalibVation graph form, arid a 
total^rk^ng time of 24^minutes. . \ ' \^ ' / ^ 

3* Accepted Performance : His techniques must be satislpclfor^ according . 
' to an Instructor's rating and his* arlsVers^ must bei the sayhe as an 
. ^ Instructor**s answers calculjtted' from the- same data. ^ 

B. INSTRUCTIONAL RESOURCES: / ' ' * ' 

- 1. Available .tjedia : 1974 EPA "Methods for Chemical Analysis of Water -and 
Wastes^", EMP "Determination of, Jotal Phosphoftis -(as 'P") orW.Oriho- 
pjiosphatie (as- P), S1ngle^.eagent Method," eight overhead projecturals: 
. (1). Federal Regis.ter listing of acceptable procedure?; (2) definitions of 
' reportable ph&sphoruS» fractions; 1974 EPA- Methods Manual, p. 251;. (3) EMP ■ 
procedural flow -sheet, , p. 6; (4) word equations for "-Basis of Test" and 
C •., "Digestion;-" (5) overview of the four lejssonS; divided accdrdiiig to 
■ procedures .trr each lesson; (6) the Example Laboratory Data Sheet - EMP, p. 
• 49; .(7) overviw of "Tranefpfs" to b'ejade during Wesson three (Procedures- 
G, I4and J^; (8) t|)€" Calibration ^ijMrtJfi, EMP, p. 50, and a 15 minute 
slide- tape, XT-44, "Determination of\ Phosphorus:" 

2. Suggested Media : NOne ' ' . . - 

' • ^- • ■ ■ ' ' ' ■ " / 
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INSTRUCTIONAL APPROACH: 



The method presented 1n this Effluent MonltorlUg^Procedure Is according to 
the 1974^EPA Methods Manual, Of the se<^eral reportable phosphorus frac- 
tions g1^eWs.Jn the manual, this EMP covers only total phosphorus and ^ 
orthophospha^te, Of these two, only total phosphorus Is given In its 
entirety, with the addUlonal Information for orthophosphate being given 
as alternate steps Jn the procedure. Since many orthophosphate samples 
will need to be filtered before determination, and he/ice reported as 
dissolved orthophosphate, this procedure Is discussed In the Training 
Guide, Section VII, E.3d. 

Tfie 1974 EPA. Methods Manual specifies either a filter photometer or a 
spectrophotometer for use at either 650 or 880 nm. The steps In the 
procedure involving use of a spectrophotometer have been written 
specifically for> use in Conjunction with a B & L Spectronic 20. (or 
equivalent).. If a filter photometer, uv-visible spectrophotometer or 
other \mach1ne Is used, these steps will need to be modified. Even if 
a B & t Spectronic 20. (or equivalent) is being used, the standard 
*.instrurhent is not sufficient. Both the 650 artd^O nm wavelengths require 
that the f standard phototube be replaced with an accessory infrared sensi- 
tive phototube and art accompanying filter. 

The strength of the^andar^d phosphorus solution, as given ifi the EMP, is 
predicated on the use of standard 1/2^ inch colorimeter tubes In the 
spectrophotometer. As the 1974 EPA .Methods jjlanual only specifies that 
the light path of tjje spectjfophotometer be "1 cm or longer," Section VI,C.lb 
of the Training GuTOe gives a discussion of how to modify the standard 
phosphorus/solution for cells with path lengths other th^ 1/2 i/ich, and 
presents an altefnatfve Table 1 for use with 1 inch cells. 

NOTE: Some instructors have utilized parts ^of this EMP to check student 
proficiency at the bafsic skills required ^o make reagents, i.e., using 
an analytical balance. and making dilutions of stock solutions. EMP. 
step 8.12.6 caOj^be used Jto check Weighing technique. The instructor 
checks, readingl'^n- the balance as the student obtains them. If volumetric 
glassware is available, the student can complete Procedure B.12.to make 
his own^ stock phosphorus solution. /Alternatively, the Instructor can 
prepare the ?tock solution for .the entire #ass. Then, to chetk dilution 
technique, the. students each do Procedure C. The evaluation standard Is 
the calibration curve -each obtain^, by using the standard Ph(fsphorus 
Solution- each' prepared. For this to be v^lid, each student should prepare 
a^callbratlon curve usipg oiWy his own results (as oppos^ to gsing several 
absor()ances obtalnecj by other stufents). Assigning at, least two Call6rat1on 
standards Instead of ' one makes* this feasible. These student exercises 
have been used between. lesson 1 and lesson* 2 and reqDire 1 V/^hours 
laboratory time. • ' •» * 

1 . Preparation for Instruction : ' ^ ' 4t 

a. Dup^cate copies of the EMP d^ta ^hefet and calibration graph form' ^ 
for each student. ' ( . : 0 

^ b. Have on hand a trtiatment plant Affluent of known mg/llter P con^ . 
centratlon so that a sulrajDle dilution will be assigned. (A maJclmum 
of 50 ml per student will be needed.)' Plan the assignment., ' 



r 



7" 



c. Make out tags for the sample bottles (1 per S-t" students) lj|-uding 

the information required on the EMP "Example Laboratory DatTShpet." 
4^ Use the' EMP Training Guide VII directions to prepare phosphorus-free 

filter /papers unless such fi-lters were purchased, 
e. See th^t equipment arrd reagents required for each student to do 

the pUnned "Studen^^ Performances" are assembled in the laboratory. 

(Hot Itl HCl must "be available at the beginning of tjie first lab 

session.) 

2. Sequencing : ^ • - * 

a. Lesson one - 135 minutes 

^b. Optional - 90 minutes, checking. basic skills: use of an analytical 
balance (B.12.6) and .diluting solutions (C) ^ 

c. Lessoa two - 60 minutes (This lesson does*not have to immediately 
follow lesson one 'or the optional lesson.) 

d. A break can be scheduled now before beginni/ig lesson three, provided 
'Someone is available fo watch the boiling digestions and remove 

^ them from the hot plates tf) crol at the end of the boiling period. 
However, no break is necessary as regards teaching the procedure. 

e. Lesson three - 120 minutes (If necessary -a break can be scheduled 
after G, filtration and pH adjusfanent, before beginning colorimetry. ) 

f. Ue'sson four - 30 minutes (This lesson on constri^cting and using the 
calibration curve to find mg/liter P in the sample does not have to 
immediately follow lesson three!}' 

g. Lesson five- 45 minutes (This wrap-up session may be scheduled 
anytime after the completion of the first foMf lessons.) ♦ 

S). IPW EQUIPMENT AND SUPPLY REQUIREMENTS 

(1 regent blank, 1 calibration standard and 1 , sample dilution^ 

1. For each student : * ' ^ 

f T aproti t ' . ' ^ 

V^boJH/ig beads, glass, 4 per assignment 

1 D^aker, 400-600 ml for cleaning glassware 

1 bottle, squeeze type for distilled water 

1 bulb, pipet ■ • 

1 filler assembly, smallest vqlume Available to filter 10 ml digestate 
-^^(filtrate gftts transferred) Fritted glaSs funnels not recommended 
'3 pieces filter paper, phosphorus-free, 0.45 micron pore size, diameter 
to fit filter, assembly (Gelman GA6 or eiJliivaVent) , — 
flasks, 125^ml Erlenmeyer with wide mouth 

flasks, 50 ml volumetric with stoppers (Need 4 if Ailutihg sample) 
pair forceps. 

funnel, to fit neck of 50 ml volumetric flask 
pair safety gl asses 

petin rubier .gloves for cleaning glassware 

pH meter, preferably with combination electrode (If students share 
pH meters, teaching time becomes prohibitively long.) ' ^ 

pipet* Pasteur or Mohr for 10 N sodium hydroxide during pH adjustmei^l 
pipet, Mohr, ml for combined reagent • ^ 
pipet, 1 ml gracluated in 0.1 ml for pH adjustments ^ ^ 
pipet, vol umetric, X ml or\ a .graduate tf diluting^^mpt*— 
pair tongs 



2 
3 



5 See NOTE, next page, bottom 
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1 copy data sheet in EMP . ' ' 

Vcopy c.allbratton, graph form tn EHP " , M 

If checking use of an analytical balance: ^ 
, 1 flask, 1 liter volumetric with stopper (if available) 
• 1 spatula * ^ ^ ^ 

*1 weighing boat 
If checking dilution technique: 
- V flask, 1 liter voli™tric with stopper . 
1 pipet, 20 ml volwroOric 

2. Shared: * 



1-2 hoo(js (for cleaning glasswal^) . 

XXX hot plates to accommodate 3-125 ml Erlenmeyer^ flasks for each student 
^ "XXX pipets, volumetjric, 1 , 3, 5, 10, 20, 30, 40 and 50 ml (Numbers of 
w each size heeded depend on planned assignment of standards.) 

XX)!; pipets, volumetric, 50 ml or volumes corrj^ponding to planned * 
assignment of sample dilutions 
1 reagent spoon, 0.4 g,,per 3 studjents'for measuring ammonium persulfate 
1 spectrophotometer for every^ 3 students 

1 sample of known mg/liter P concentration split up into smaller 
^ containers (tagged), one for every 3 or 4 students 
^ If checMng use of an analytical balance: , 

•1 analytical balance per 3 students . ^ 

E. IPW REAGENT REQUIREMENTS: * ^ ♦ 

( minimum amounts per student) 

?. 5 liters phosphoni^-free distilled water 
150 ml wcrrm 1^1 hydrochloric aicid for^use in cleaning glassware 
• 150 ml combined reagent for test and tor cleaning glassware • 
l^g amnonium persulfate 

?u ml (maximum) standard phosphorus solution If students do not prepare 
their own' >^ , 

5 ml ION sodigm hydroxide . ^ a ' 

5 ml 0.1 N sodium^ hydroxide ^ w 

A ml 11 N sulfuric, acid '(strong acid solution) 

^ ml 1.1 N sulfuric acid 
If checking use of an analytical 'balahcfe: 

0.2197 g potassi^in dihydrogen phosphate which has been dried for an 

hour at 105^C, then cooled and stored in a desiccator 
If checking dilution technique: ;v ^ , ' 

about 30 ml stock phosphorus 

solution if students do notj)repare theTl^.own stock 

■^NOTE: All glassware used for phosphorus tests and for preparation- of phosphorus 
reagents must be acid-washed wil^ hot 1:1 HCl , rinsed with distilled water 
and checked with combined reagent ^o assure complete removal of phosphorus 
contamination. If glassware can be reserved for phosphorus tests^, this 
treatment is pnly reqljired occasionally. See EMP Procedure A for details. 
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GUIDELINES FOR 
INSTRUCTIONAL PACKAGE WORKSHEET 

SUBJECT 'matter: Total Phosphprus, mg/liter P 

UNIT OF -INSTRUCTION: Overview of the Deteiyii nation and Cleaning Glassware 
(EMP Procedure A) - 

LESSON NUMBER: 1 of 5 



ESTIMATED TIME: 135 minutes • • , , 

JUSTIFICATION TOR TH N STRUCT I ONAL OBJECTIVE: To determine total phosphorus 
?iccurata(1y in a saifl^e. the learner raust-clean all glassware with hot acid. 

ENTRY LEVEL BEHAVIOR: Learner must have mastered the skills in Course I. Basic 
Laboratory Skills, or hav% equivalent experience v 

"A. INSTRUCTIONAL OBJECTIVE: 

^ \ 

1* Terminal Behavior : Learner will clean his glassware according to EMP 
Procedure A^ 

2, Conditions : Learqer will be given the equipment, a copy of the ErtP, 
^ no assistance and 90 m-inutes, 

3. Accepted Performance : Learner must accompl ish^terminal behavior to t'he 
satisfaction of an instructor rating. (Particularly note safety 
technique in handling the HCl acidj ^ ^ 

B. INSTRUCTIONAL RESOURCES: 

1 / Avai'lable Media : Copies of EMP; five overhead projecturals: Federal .* 
Register listing of acceptable procedures; definitions of reportable 
phosphorus fractions, 1974 EPA Methods Manual, p, 251; procedural 
flow sheet, EMP p. 6;, word equations for "Basts of Test" and "Digestion;" 
overview of the four lessons; and a 15^ minute slide-tape XT-44, 
^' "Determinaftidn-of Phosphorus." ^ ' 

2*. Suggested Media : xlone 

C. /INStRUCTIONAL APPROACH (^uencing): 

1, Presentation: (45 minutes) ' - ' • - 

a, Lecture-Introduction * 
' -15 minute slide-tape presentatiorv, XT-44,. "Determination of * t 
Pho^phorus^" ^ 

-Overheads - Federal Agister, definition of reportable phosphorus 
fractions-'-di scuss types of phosphorus (ortho vs. condensed and 
organic, etc. ) , . 
' ^'b/Lecture - overheads of EMP flow sheet, "Basis of Test" and "Digestion" 

word equ&tions, overview of four lessons. " Then specifics of 

Procedure A. * ♦ 

/ ' , • ' . Page i^o. 16-7 
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t:. Demonstration - cleaning of glassware, warning about dangers of 
hol;^ HCl acid, and warning against use of phosphate detergents- ' 

d. Assignment - Have students read EMP Procedure A- 

e. Que.stion and answer period on material presented 

f. 'Assignment - Instructor should tell students items of glassware to 
be cleaned'according to Procedure A. (Possiblya 1 liter flask, a 
volumetric pi pet, and an Erlenmeyer flask). 

2. Student Performance and Evaluation : (90 minutes)^.^ 

As stated In Instructional Objective above, by instt^ulrtor rating. 



* 
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GUIDELINES- FOR ' ^ 
• ! INSTRUGTIONAUPACKAGE WORKSHEET 

SUBJECT: Total Phosphorus, mg/1 iter P' • , » ' ' 

UNIT OF INSTRUCTION: Preparation of Phosphorus Calibration Standards and 
_ ot Sajnple; Digestipo of Strfidards, Blank, Sample (EMP Procedures D, E*.and F) ' 

LESSON NUMBER: 2 of 5 ' ' ' ' ^ 

ESTIMATED*TIME: 60 minutes ' .f" " ■ 

JUSTIFICATION FOR THIS INSTRyCTIONAL OBJECTIVE: The^e prbcedures.are part 
of 'the determirratibn of toj.^^ phosphorus in 'a sample* 

ENTRY LEVEL BEHAVIOR: Learner mi/st have mastered the skills In Cours~e l\ ^ 
Basic Laboratory Skills,*^or have equivalent experience. 

,^ ^ » * 

yiONAL OBJECTIVE: \ ' ^ . ' 




1- T^CTinj/^^ Behavior : Learner will prepare a blank-, a calibration* 
starTSard and a .sample.^dilutiofj' according to EMP Procedures D and E, 
then digest these solutions ^cording to EMP Procedure F, all as 
'stated or Me.scribeq in the information column, 

2. Conditions^ Learner wi^ll be given the equipment^ a copy of t^ip' EMP, a 
data sheet, no assistance and AS^mintrtes, ^ 

3- At^cepted Performance : Learner must accompli sFi^lerminal- behavior to 

the satisfaction of ao instc'uc-tor rating. (Particularly note correct \ 
ptipetting techrjique. and- dilution to the exact 50 Inl mark.) 

•r • • . . > . ^ . > ' , , ' ' 

nrSTRtJCTiONAL RESOURCES; - ^ , ^ * ' ' 



1 ^^ Avarlab>& Media : j:opies o.f. EMP; ^overhead projecturail s of f^w^eet;,! 
EMP^. 6, overview of the four lessons and the data sheet, EWP p. 49/;» 

2. Suggested Media : Noae ; ' ' ' 

C. WOTUCTIQNAL APPROACH (Sequencing): • r * ' «^ 

* ■ ' ' ^ - , . • 

1. FVesentatiQD (15 minutes) ^ 

a. Lectbre - overhead t)f EMP flow sheet: Relate Procedures D, E and F 
J ' to the determination. • Overhead of overview of ' the 4 lessons.' 
p. Assignment - D. 1 Note division of establ ishing. or cfieckjing curve. 
^ ' Ass-ign blank plus one standard." • ' - ^ ^ ' 

^c^ Djstri,buti#i - fiive each student a copy Qf the data-sheet. ' * 
' ^ d. Overhead of Data Sheet-rnote.keys to divisions 

' e. Assigrunent - Instructor gives students sample information for.'E.t and 
assigns to each »a sarapl.e dilution. ' ^ ♦ - ^ 

\ ' w ( • * r , 



^ *^ ' . " . . Pa^e Hp. re- 



HOTE: Once student solutfons are all di'gesting*, a logical • 
continuity^could ^e maintained by givina the students a break, 
then reassembling in the classroom fof#he next^, lesson. A staff 
^ member gan watch the digestion volurfles and r^ve flasks from the. 
hot plates whet) digestion is complete. ' * 

student Performance and Evaluations (45 minutes)' i 

» • . . I, 

As ^stated in Instructional Objective above, by- ins tr^jctor rating. _ 
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^'GUIDELIIIES FOR •• 
• • / INSTRUeTIONAL PAtKAGElWORKSHEET • • " 

7 ■' --^ : 

SUBJECT MAHER: '.Total Phosphorus, mgi#1ter P 

UNIT OF INSfRUCTlON^^Fntratioo and pH, Adjustment of. 'DigesfLons .followed 
• ^ b/XIolorim^try ancf Spectrophotometrfc Mensurements (£MP Procedures H, 
I and' J) • . ■■ <■■ 

' ' ^ *• ■ ^ / ' 

.LESSON NUMBER; ,3 of 5 

-ESTIMATED TIME: 120 minutes : ' 

JUSTIFicAUi)N^ FOR THIS'INSTRUCTIONAL OBJEeTiyE: This'is* part of the laboratory' 
procedure* to determine tdttU^ phosphorus, mg/liter P.* 

\ . E^TRY LEVEL BEHAVIOR:^ Learner must hav^^frwustered the skills In.Course I, Basic 
Laboratory Sk11^!S, or have equivalent experl^ce. In addltlpng learner 
must know how to operate a pH meter,: assemble and use a membrine filtration 
assembly, and operate a spectrophotometer. * 

A. IWSTRUCTIoriAL OBJECTIVE: ^ . 

b 

1. TerminaV Beha^rf ^ Learner will fjltert his'sample, standard and 
blank. ^^djMst their pH^, dilute them back;^to BCT.O ml, then a<Jd combined 

. color reagent and detenplne their absorbances, acc6r/11ng to the steps " , 
In EMP Procedures '^, I and J as -stated orjdescnbed In the Information • 
column. . ^ * ^ p ^ . 

^' . • • • ^ ^ > 

2. Conditions : Learner will te given the 'equipment , the'^EMP/, ho assistance ^ 
^ ' and 90 mina^s.-, * • . . a, - c 

'3, Accepted Performancfe : Learner will p^rfom Proc^e'dupes G, H, I aoU J 

to the satisfaction of an instructor Fating. <iParf^cularly note p^i * ♦ 
. ^ meter technique, accuracj^ of dilutfqn, and'correct technique in 
• the.u'se of the spectrophdtomerteriy • 

n ' 

.B,. INSTRUCTIONAL RESOURCtSi ' ' • • . " 

1. Avai>BblQ Medla'J g^Copies of • the EMP, overheads of overview of the /our ' 
, lessons^nd overview of "Transfers '^ to made -in. these procedures. ' 

, Wfarie'ly of filtration -Bssembl ies. * 

2. Suggested Modi^ : Nor>e ^ . ^ 

C. "INSTRUCTIO*NAl'apPW)ACH (Sequencing^: ,v . 

1. Presentation : ^ ,Brfefifig (30 minutes) 

\ " ' . . i ' ^ ' , • ' • 

overhead of' overview of four leSson's . ' 

jgnmeat - Wave students 4ead Procedure G. ^ . 0 \ 

.... ..^-w*t^<^"-- - 1" 

^ tarl^ty of filtration assemblies. Rjevfew use, 

' (?r6.7. Go.thrcrugh notes on pH ^adjustment ' 
^ ^'-x- .^(3) 6.8, Note..£easoh for this acid .addition. 



V 






d. Brtefly note contents of Procedures H, I, «hd J. . 
-e. Use- overhead' ^ "Transfers" to be made i<\ these procedures to g1v,e 
ojjpfview and m> stress the importance of careful technique for 
. Quantitative recovery, 
f. Assignment - If mdre than one spectrophotometer is being used, 
assign students to a particular instrument, emphasizing non- 
interchange'ability of data from one instrument to another^ 

2. Student Performance and Evaluation :' (^0 minutes) 

As stated in* Irtltructional Objective above,* by instructor rating. 
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■ • GUIDELINES FOR • 
• . INSTRUCTIONAL PACKAGE WORKSHEET' 

i / 

' ^ , it • 

SUBJEI?"" MASTER: 'Total Phosphorus mg/Hter P . ' - \ ^ ' 

- ' - • ' r 

UNIT OF INSTRUCTION: Corfstruction of ♦ Calibration Curye ^id Reading, 

Calculating and Reporting Data from the Calibration Curve (EMP Procedures, 
, K, M,.-N and 0) . . ^ " . ' . • V 

LESSON NUMBER: 4 of -5 

tSTIMATED TIME: 30 minutes' ' ^ 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Th^ learner will be ♦ 
^ responsible for interpreting the data of the- test* 

ENTRY LEVEL BEHAVIOR: Learner^must be able to' construct and use a calibration 
curve. " 

A. ^INSTRUCf I ONT^L OBJECTIVE: * - 

1. Terminal Behavior : The learner will construct a calibration plot and 

- use it to convert the absbrbance readi-n^^ for his samRle into a nigVljter P 
concentration, reading according tg EMP Procedures K, M, H ^nd 0. 

' 2. Conditions :. Learner will fee given the EMP, a shq|^ of graph paper f 

thi absorbance data for a set of calibration stanaards, his data sheet 
. and ]5 minutes. ^ . * ' ' ' ' 

3. Accepted Perfoljnance : Learner *s calibration curve and.^btained result 
must'^be the same'^s the instr?uctor*s calibration cu#tve and sarrrple 
re^ult-using the same data. *^ 

- ^ ' • *■ <^ - 

B. INSTRUCTIONAL* RESOURCES: ^ - \ 

1>^ Available Media : Copies of EKP; overheads of the Example Da^ta Sheet 
. and the calibration curve form in EMP, pp. 49 and .50 ' 

" 2. Sug^e'sted Media : None ... 

C. INSTRUCTIONAL APPROACH (Sequencing): 'a 

• 1. Pre$^ntk^on: Lecture (15 minutes), % ^ - 

' a. Lecture - bjscussion of EMP Pr^pcedures^ M, -N and 0; Use EMP 
' , ^Procedure^ K t(hd M, and the overheads of the Data Sheet and the 
' calibration curve fonri from* the EMP to illustrate correct plotting 
proQedure and, uSe of a calibration curve. 
' , b."**Distr1bution - Give each student a piece of graph paper. 
' ' * . ' 

2. Student Performance : (15 minutes) As seated in Instructiofial Objective 
4 above, b^. ins tractor rating. * * ^ , t 

. : NOTE: The 'group,^ or groups, will need to pool data to constV^uct.a cmpve-. 

- ' Instructor may Wish to have^eachVgroup post their calibration istandard 
' * <sdata on- the. board. * * ^ • - * ' « - 

- ^ • - ISO . • ^ ' ' ^^^^ 



. - GUIDELINES FOR ' * ' 

INSTRUCTrQtWL PACKAGE WORKSHEET • 

SUBJECT MATOR: Total Phosphorus, mgiflter P' " '^ » 

UWIT OF INSTRUCTION^ Follow-up-ana. Surrmary; of Subject MatteK ' 
LESS.ON NUMBER:. 5 of 5 , , 

ESTIMATED TIME: .45 mirtutes . * ^ 

'JUSHFICATION FOR THIS INSTRUCTIONAL -OBJECTIVE: Learner should have an 
opportunity to ask any questions about/.the procedure and also should • 
receive some final conments "on sampl^iJilutions,. using other than l'/2- 
inch colorimeter tubes, the procedur^modif fcations required to-run an 
orthophosphate determihation and the method of cheding the'continued 
accuracy of the calibration cui^ve.- 

ENTRY LEVEL BEHAVIOR: Learner 'will have cismpleted the entire Total P-hosphorus EMP 

A. INSTRUCTIONAL OBJECTIVE: ^ ' • , 

w \ ^- . 

1. Termiltri Behavior : Learher will have any uhresolveVquajftfons about the* 
procedure answered and will particularly consider th^-«f1ter1a for 
choosing sample volumes and rejecting the calibration curve. 

2. Conditions : Copies 6f £MP, data sheet and calibration graph will be/ 
available. . - 



3. Accepted Performince : Active^participatibn in the 30 minutes* wrip-u)) 
session as judged by the ihs^fucStcr! * 

ff. INSTRUCTIONAL RESOURCES: i 

1. Available Media : . EMP; cal ibration graph and data sheet • : 

2. " Suggested Wed^ : Hone' ♦ • ■ - ^ 

■ , < V, ' ^ " * * • • * 

c. Instructional APPROACH' -{ Sequencing) : • • . < 

i; Presentation : Lecture-Discussion (45 minutes)' , , ' 

a. Discuss resCilts of te'st a^ appropriate. Answer, questi(jns. ^ . " ' 

b. Note EMP Training Guide Sections VII, II and VI on dilutions, use 
of dilutions -and usinti other-than.-standard,l/S2 inch colorimeter 
tube's. Answer questions. » . • - • 

. c. Note EMP Training Sajde. Sectiof) VII,-E»3d on* procedure modifications 
required to run ortbephosphate determinations. Answer questions .V 

d. Assignment - Have students read EMP Procedure D, steps 7 through r5, 
and EMP ProceduiJI L, ^Checking the Calibration Curve.-* DiscUss 

and ahsw6r qu^ions. ' - » ' > f 

e. Note EMP Procedure P, tleiin-up. ' . *. - . 

f. Answer any remainirrg questions. ' j • * . 

, 2. Student EvaTuatlo'rv^ Satisfactory particifJatftn tn the sessfon as* * 
fudged by instructor. " ' . ' , ' *. 

' . ; " . 181 ' . * * • Page No. 15 



' A'PROTOTypE FOR DEVELOPMENT OF . 
ROUTINE OPERATIONAL PROCEOURES 

for the ' 

^ DETERMINATION OF^CHEMICAL OXYTSEN DEMAND 



as appl i€d in 

» 

WASTEWATER TREATMENT FACILITIES 

and in the 
MONITORIf«! OF EF^^LUENT WASTEWATERS 



A. 



^mSTRUCTIONAL PACKAGE WORKSHEET 



,>Jationa1 Training and Operational Technology Center 
Municip^il Operations and-Training Division 
. Office b/ Water, Program' Operations . 
U. S. Envirdnmental Protection Agencjf 
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p;R^n I KSTPUCTIJ3fiAL PACKAGE VlORKSHEETa ^ ^ ' ' ' 

K Cetermination.of^ Chenical Oxygen Demand ' ^ ' 

1. TKe Federal Register (FR) issuance in- Outline No. ! "of thfs Guide lists one ^ 
f^ethod ta detenrine Chemical 'Oxygem Demand (COD): dichromate reflux, 

2. The dic'nromate reflux method has been-written iii. lil^Eff luent Monitoring * 
Procedure .(EMP) format entitled,. "Detem^ination of Chemical Oxygen Defiano.'" 

^ J, The refereiice sc^ce for' the EMR i5 1974 "Methods foV Chemic6j Artalysif ' 
cf Water- and. Vasfes ;p. 20. Other FR sources for the procedure are: 

a. 14th ed., AP^j^, "Standard 'Methods for ^e Examination of WateV ^ind ' • 
i.astewater," p. S50; , ' ^ ' ^ . ' / ^ , • ^ ^ 

b. PartfSU 1975, "Annual Book^ o^ -ASTM St'ctndards," p. 472; • 



es of Water - Resources 

0 



c. ik)ok 5; chap. A 1 , 1970,* USGS, "Survey Te^nique 
Inventory," p. 12*;. ' 

u. 12th ed., ACAC, "Official Methods of Analysis cf the Asscciation of 
>£)fficial Analytical Cljjemists," p. t'XO'/ ' ' • 

e. 1-975,^ nsU "/^iTierican National Standard on' Photographic Pfocessirg 
• ' Effluents-," p. -17. ' . . 

4. The procedures in this EMP are for low level COD of 5-50 n-g/l but there 
are Tefarences to the Training Guide for tl^modi fic^tions rgquireo for 
gr^ater^'concentrations. ' ^ V ' 

5. .In the foltpwing instructional Package , Worksheet (TPW) fcr':the EMP,"the 
lesson plan is •for, the determination of low level COD in a wastewater, 
-treatment plant efftu^t sample. * 



It 



^ e. Each 'student is ^to procey either fen^samfJ^le or ^*ne blanl^ and 
^ *^ standardize 'his ferrous amoniun suUate titrartt. 'The IPW .equipment 
and reagent requir.emel^ts are based' o]i tjris assignments^ If you* choose 
a different assignment, adjust q uantitjes accprdingly. * 
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■ ' GUIDELINES FeR ■ 

*. % . • INSTRUCTIONAL PACKAGE WORKSHEET - , 

SUBJECT MATTER: Determination of Chemical Oxygen 06mand 

UNIT OF INSTRUCTKlIi; Summary of 6 Elements 

ESTIMATE^ TIh/:. '240 minutes excluding up jto' 70 additional minutes for. 9 
2 hour oxidation period. f ' - ' . " ' 

JUSTIFICATION: The reporting of Chemical .Oxygen Demand is required by many * 
National Pollutant Discharge Elimination System permits. 

ENTRY* LEVEL BEHAVIOR: The 'learner must know how to use volumetric glassware, 
pipet bulbs and burets; how to perform titrations; and how to subtract, » 
multiply a^ divide numbers containing decimals, • 

A. 'INSTRUCTIONAL OBJECTIVE: ' , ^ ' \ 



IP 



1. Terminal Behavior - The learner will record sair^le ider^if ication "'^ ^ 
information, prepare one sample or one blank for oxid^Jtjon, standardize, 
ferrous ^rrenonium ^Ifate solution and, after rinsing and removing his* * 

' flasks from the cWidensers, use the FAS for titration of th^. sample or ' 
blank. He will clean up his equipment, then use his l^borator^ data to 
calculate the chemical oxygen demand of his sample. 

2. Conditions - He will be giveh classroom i nstri/cti on, he 'required - 
e(^uipment conditioned and ready to use, the required reagentl, a sampl^, 
a copy of the related EMP, copies of each of the data sheets, the fM?^ 
and total working time of 160 minutes. • - • ' 

3. Accepted Performance - His techniques must conform' to those presented^ 
' in the EMP according to an Instructor's rating. H|s volfime far the 

ferrous ammonium sulfate ^standardisation should be within ±0.05 mj of 
a majority of the class resyfts and his COD value should be within 
.±4fTig/l iter of the ctass average unless sofne expUnation of disagrferpgnt 
is accepted by the Instructor. ' • ^' 



INSTRUCTIONAL RESOURCES: , . , 

1. Ava'ilable Media - EPA "^tethoc^ for Chemical Analysis of Water and - 
Wastes," 1974;' EMP "Determination of Chemijcal Oxygen. Demand;" copies* 
of ^he EMP Qaia Sheets; two referenced pap^r^: " Dean, fWi^l lams , Wise: ' 
"Disposal of Mercury Wastes from Water Laboratories," ErivlronmentaJ 
Science a/id Technology, yol . .5, No. 10,\l97V, p. 1044; Maag aftd [iecker: 

* "iJecovery of Mercury in Solution/ Journal of Environln€!htal Quality; 
Vol. >, lyo. 2, '1^72, 192; copies of two' data sfteets from the EMP; 
34 as^enibled slides, ^numhelred according to. their uSe with the lessons 
in this IPW; 3 ov^rheadjs^. EMP pages^on "Flow Sheet\and two data 
-sheets plus 1 overhead- on rtiles for rounding off numbe»;s. 

2. Suggested Media - none . ' . r. • . 



INSTRUCTIONAL /APPROACH: 



K Preparation 'for Irvstruction : ~ 

. a. Duplicate copies' for eacti student of the two- EMfr^data "sheets. Two 
completed copies of each will be required. You can distribute one 
and later dypl icate, the completed sheet or you can distribute two and 
have the student make the cop^. 
► b. Duplicate for ^ach student a copy of the .two papers about mercury 
disposal. * /^^'^' 

c. Obtain b sample ^75 ml. per student) of treatment plant effluent\ 
with.CGD between 5-50 mg/1 iter. 
, d/ Hake out -tags for the. sample bottles (1 der *^ students) including 

the 'information required on the EMP "Typical Laboratory Data Sheet." 
e. See that the equipment and reagents requ/red for each student to 
^ do. the planned "Student Performances" ar^ assembled in the laboratory 

2. Sequencing : 

a. besson one 100 minutes/ " ^ 

b. . A break c^n be scheduled next, of any time duration provided someone 
i^ available to turn off the refKjx apparatus two^hours after lesson 

However, no break is/Viece^ary regards teaching the ' 



d. 




e should be scheduled on. the sara^ day 



one ends. 

procedure. / 
Lesson two - /5t3 "minutes. 
This starldarfli^ation'proced 
as lassaa-.tbree if^ossibl 
Lesion three V 45 mXrmt 
•Lesson four -Ssd^inutes^ 
This lesson on ca-lculatiorvs doer not have to irnnedlately follov^> 
l^son three. 

Lfesson five - 20* minuted. ' * ' ^ - 

This'discussion of variable, asoects of the t^st.does not have to 
immedVately follow lesson ffeur. ^' ' > ' 

Lesson six - 10 minutes. ■= - . ; ' * ' 

This discussion of the corre^ed data sheets will have to be . 
scheduled after the Instructor cpllect$ (Tesson'4) and corrects* 
(oi/tsiae class time) the 4ata sheets. * 



D. ipy 

. (1 

' ' 1. 




EQUIPMENT AND SUPPLY REQUIREMENTS 
sample dr blank, 1 FAS standardization, ti tration) 



For-each student : * ^ . , • ^ , 

^ 1 Apron' ' - , ' ' ' IT \ ^ 

V'fceaker, glass, 150 ml - 2^ml. (to' transfer FAS) 

J luret, 25 mT,'0.1 ml gradiWions, teflon' stopcoc 

^1 (M'amp, buret, for titration stind « ' / - 

1 CWinder,' graduated, j25^ml , 

1 Cy1i>)der:, graduated, 100 ml, ^ 



1 EVaparatinq«dish (to place between flask and heating surface- for 



cooling 



See rAlTE, next page, bottom 



V* 




For gach studpnt (cnntinued) ★ / . " 

1 Flask - condenser - -beating surface assembly with tubing cpnnections 

to a source of coal ing, water.' ~ / " " - ' 

5 Beads, gl^g j; boiling, in the reflux flask ^ ' 

1 Flask<^Erlenmey^r, wide mou.th 500 ml, with volumes marked on the 

outside, • ^ ' . - ' \ : 

1 funnel, short stem (to fill 25 ml buret) % 
1 Pair safety gla'sses 

1 Pan if or ice wafer to^cool mixture in reflux fl^sk at various stages 

of the tesf, ^ * 

1 Pencil , wax ' . ' ' 

1 P/pet bulb, preferably propipat to avoid accidents when plp^tirig HpSOv 
1 wipet, graduated, 10 ml - ^ 

1 f\ipet, volumetric, 10ml. ' • ' . 

1 pVfiet, volumetric, 25 ml , * - ^ ^ ^- 

ipipetv. volumetric, 50,fTi*, . ,^ » . 

1 Stand, TsJtration, support for buret. 
Towel's, paper * - , ' 

1 Wash bottlp, squeeze type 500 ml. • 

NOTE,: All glassware should be conditioned for use ia the test according to 
EMP .Procedures D and E. \ * . . 

2 . Shared: . ' . • / ' ^ ' ^ ' ' ' 

- I iwo lit^r container per 6_stJident§ for. -tesi .wastes containing mercury 
.complexes and sigojficant amounts of sulfuric acid^ " ' ' 
1 Buchner funjieT for each test-wastes container (to catch glass beads. 

'from flask) ^« ' • - . 4 ' ♦ > 

.1 Reagent spoon per 3 students to roughly measure 1 gram of mercuric sulfate; 
' 1 Sample botjy^^ ^gged, per 3 -students . Should preferably be glass but , 
p'tastic may be used/if ir is known that no organic contaminants are 
'present, * . - 

IPW REAGENT REQUIREMENTS: (minimum amounts perstudent) / * « 

, 17|^1 d\sti]le,d water, high quality, low COD 
11 dr'ops ferroin 

"5 ml 0.025 ferrous armionium sulfate solution (dilute 100*0 ml of 0.250 N 
per V liter) 

g mercuric Sjulfate . . 
5D ml 0.025 N^tessium dichromate solution (dilute lOO.D ml of 0.250 N per 
r liter) 

40 ml concentrated sulfuric acid ' ' ' * . ^ • 

85 m^ su-lfurip acid-silver 'sulfate solutiofV ^ ^ ' . 

'NOTE: Student will need a tray of* ice cubes fdr cooling bath during test. » 




\ 
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« . GUIDELINES FOR 

INSTRUCTIONAL- PACKAGE WORKSHEET 

, SUBJECT MATTER: '^Determination of Chemical 0>;ygen Demand 

r' 

UNIT OF INSTRUCTION: Procedure A Preparing' , to Test the Simple and Procedure F 
.. • Oxidation. of the Saiti|51e and Blank. * ' , 

•LESSON: 1 of 6 

ESTIMATED ((IME: TOO minutes 

JUSTIFICATION FOR THIS irjSTRUCTIONAL OBJECTIVE: The learner must perform these"' 
procedures to detemine COD. 1^ 

ENTRY LPVEL BEHAVIOI^: The learner must- knov^ how to use volumetric glassware and 
pipet bulbs. • ^ / 

$ A. INSTRUCTIONAL OBJECTIVE: , 

1- Terminal Behavior -"The learner will" record sample identification 

information, prepare one sample or one blank in a reflux flask, then 

attach the flask to a condenser and begin heating.it, all according to, 
EMP Procedures' A^and F. 

^ - 2. Conditions - He will be given classroom instruction, a copy of the EMP 
and a related data' sheet, the. required reagents (Procedure B), Wie 
required equipment conditioned and ready to use (Procedures D and-E), 
a sample, minimal supervision and total ,v#orking time of 40 minutes. 

3. Accepted> Performance ^ His techniques must conform to those xlescri bed 
in the EMP according to an Instructor's rating. (Particularly note 
caution in pipeting/lneasuring 'sulfuric acid and transferring it to 
f\ the fla^k). ^ ^ 

t' 

B. f INSTRUCTIONAL RESOURCES:. . 

1. Available Medta - EMP; 19 slides pertaining to overview 0"niest.(2), 
Procedure A. 5tep 2 Reagents (2), A, 5tep. 3 Conditioning C3)» A. 
StepTJ <;onditioning ^fU and Procedure F (11); 1 overhead and copies 

' of^the LMP "Typical IdStrf^ry Data Sheet." ■ • ' 

2. Suggested Media - None "^^^ 

S- '.IflSTRUCTIONAL APPROACH:- ' - ^ . " • 

1. ' ^ Presentation (60 m1nute$j " ' . , ' 

^a. Introduction - Training Guide parjigraph 1. . "* ^ 

b. Lecture using board - £<|E'P^.4-4 - Reaction, then Quantitation ^ 
^ 1) Develop equation witjK essential^ first: reagents - oxidation • 

' *' time - 'temperature. ^ ^ * • ^ 

, , * 2)" Equipment: function of coQdenser • ^ " 

- 3j Catalyst:^ define "catalyst" t AgjSO- - wDy.' . . * 

4) Chloride Interference - effect on catalyst - effect oh pqtassiurt] 
* dichromate - adding* HgSP-.- . ^ 

^ 5) iJant excess KpCr^Oy to tttratf and then calculate COD. 
6) Bl-ank - wHy niceisary - used in calculations. 

Elic- •" . •. , 187 ' - 




c. Use 19 slides to teach overview of test (2); Procedure 
A and. its references to Procedures B(2), D(3)"and 
Procedure F(ll ) - 

d. Go through A >teps 1-4 to note references and locations of 
EMP Procedures B, D, ^. > ^ 

e. A Step 5 - distribute copies of EMP "Typical Laboratory Data 
' , Sheet." , ■ • 

(Option: Two completed sheets will be required for each student 
You can distribute 1 and later duplicate the completed sheet or 
you can distribute. 2 and have the student mak^ the copy). 

f. Note left column on data sheet contains step designation, the 
rights coluqin contains" example numbers. (Overhead can be used) 

g. Have'stiidents make a note at the end of-A Step 5 to turn to 
Procedure F for the next part of laboratory assrgnments. ^ * 

h. Procedure F is* written to do 1 sample and 1 blank.' * 

1) Assign the blank to 2 students, warning them read * 
' carefully and just do F steps" pertaining to a blank. 

2) Rest of class aTe to do steps pertaining to a sample and 
omit 'steps referrina-t(5 the blank. 

3) 'F Step 12 - Stresv^aza^ds of MJSO.. Demonstrate wsing a 
. 'Pipet bulb or an automatic disp'^nser, 

2. Student Assignment - Do Procedure A step Sand all of Procedure F in the 
' laboratory T « . * , 

3. Student Performance and Evaluation (40 minutes) 

As stated in. the , Instructional Objective above. " ^ 

4. NOTE : It iS'not esse\tial tha><t he mixtures ^)o"il exactly V hptjrs for 

this exercise* This\IPW af^ovides 50 mihutes of other instruction 
before the heat -^ogrQe^mjst -be cut off. 
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, ' .GUIDELINES FQR - ' 

INSTRUCTIONAL PACKAGE WORKSHEET ' \ 

SUBJECT MATTER: Determinatiorr of Chemical Oxygen Demaili^ 

* . ■ ■ ' ■ ■ ^ • , >• 

UNIT OF INSTRUCTION: Procedure C. Standardizing Ferrous Ammonium Sulfate Solution 



LESSON.: 2 of 6 

ESTIMATED TiME: 50 minutes 



JUSTIFJCATION FOR THIS^STRUCTIONAL OBJECTIVE: On the day of use, the learner 
must standardize the ferrous amnonium sulfate solution-i 

EflTRY L^EL BEHAV-ItR: . The learner must know how to use voluwetric pipets, pipet 
bulbs, burets .ajid- how to titrate' a solution to a color change end pointy' 

A. JNSTRUG^NAli OBJECTIVE: ' * . ' • 

1. Terminal Behavior - The learner' will- titrate one altquo't of t|pe ferrous 
ammonium sulfate solution, record his result, usq the posted results of 
the class as "duplicate" results to check hi^ork, apd then calculate 

' the normality of. the solution, all according^ EMP Procedure C.'^ 

2, Conditions - He will be given classroom instruction, a copy of the EMP - 
-and a related. date sheet, the required reagents (Procedure B), the 

required equipment conditione4 and ready to use (Procfedure D and E), 
minimal supervision and total working time of 40 minutes. 

Accepted Perfonmancy - His techniques must conform to those descri^bed in 
the EMP accprding to an Instructor's rating. (PartTcularly note the drop- 
by-dro;y adjditlon technique near the end -point of the reaction). His total 
ml ^added sho'iAd be equal, to or within ±0.05 ml of a majority of the class 
results as determined by the Instructor who corrjpcts the completed data 
sheets'. - ^ < ' ' • 



3 s 



B. rNSTRUCfriONAL- RESOURCES: 




lable Media - EMP; 1 overhead of EMP- Flow Sheet i copies of the EMP 
sh^et for "St^mdardizatibn of Ferrous Arnmonitin Sulfate Solution'' 
[1 overhead of same; 6 slides pertaining to overview of Procedure 

and the color change ^t the ^nd of the titration (2); 1 overhead 
wing rules for rounding of» numbers. ^ * ' ' f 



2. Suggostea Media - None ' , ' ' * ' 

INSTRUCTIONAL APPROACH ' 

* , ' * ' 

1. Pi^esentation / 1-0 -mirjutes) 

a. Use overhead of Flow Sheet so students see whenie they are -in doing 
the test.^ " % 
► ' b. Use 4 s^lides to give overview of Procedure C. 

c. Distribute, copies of EMP data sheet for "Standirdization of Ferrous 
Ammonium Sulfate Solution/' (Option: Two completed data sheets 
• >^will ber required for each student. You can distribute 1 and later 
duplicate the completed sheet or you can distribute 2 and have the 
student majjj^the copy^ ^ 
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d. ^ Use overhead to left column on data sheet contains step • 

designation, the right column contai/is examples for' dupl icate 
titrations. . ^ . - . * 

e. The EMP has directions to do duplicate titrations. - For this class 
exercise each student 'should do. one titration and ^se class results* 
as a check according to Procedure C. Thus all studen.ts should omit 

V^steps beginning with the word "Repeat" (Steps 3-, 10, J5, 32). 

f. Present 2 slides which show the color change "for the end point of ' 
^the titration. -^^ 

2. Student ^Assignments - Do Procedure C through step 33 then turn off the^ 
• heat under, your Wst flask and insert an evaporatirlg^ dish upside/loirn • 
between the flask and heating surface. Go to tfie* classroom and finish 
Procedure C. ' * ' • ' 

3- DiscussiDn of Duplicates - When all the students are back in. the class- ^ 

€om, put their ml results from C. step'33 on th^ board and go' through 
step 34 on allowable differences for duplicates. 

4. Review of Rounding Off* Numbers - Use overhead to review for C. step > . 
37 rounding off operant ion which ii recorded as 38 on the data sheet. 

5, Student Performance and Evaluation (40 minutes) ' . 
As stated in tbe^Instructional Objective above. 
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' . ' GUIDELINES FOR * 
INSTRUCtlONAL PACK/CGE WORKSHEET 



SUBJECT MATTER: Detemi nation of Chemical Oxygen Demand 

. UNIT OF INSTRUCTION: Rrocedihre G: Rinsing and Removing Flasks f rom' Condensers, ; , 
Procedure^H. Quantification: Ti tration^o)" Sample and Blank, and Procedure i! 
CUan.Up.^ ' / ; • * r . ^ 

LESSON: 3 of 6 • 

ESTIMATED TIMf: 45 minutes , ' ' 1 . ' 

JUSTIFICATION FOR THIS INSTRUCTIONAL QBJECTIVt: •T:he learner must perfom these ^ ' ^ 
« ' procedures to cfetennf)\p' Chemical Oxygen Demand. ^ ^, 

E^NTRY' LEVEL BEHAVIOR- The tearnel^ust know how to use a buret yind how to 
; titrate, a solution to a color change end point. ^ ^ " \ 

•a'- ■ INSTRUCTIONAL OBJECTIVE; ' ' . " " * - 

^ "'1. Terminal' Behavior - The learner will rinse and rfemove his/reaction flask' 
'from tnie condenser, titrate the excess potassium dichromate in it With the 
: ' - ferrous Jfnmonium S4jlfate solution he st^ndeirdized in lesson 2, record his 

-results, and clean up-his equipment, a'l 1 according :.td EMP Procedures .G, H and I 

2. CjfTdvtions^ - He will be given classroom instruction, a copy of the EMP 
and a related data sheet, the required reagents (Procedtire B), the 
required equipment conditioned and ready to use (Procedures, D and E), . 
-minimal supervision and total working time of 30 minuter, 

3., . Accebted Performaace - His techniques mu^Tf^conform to those described 

in ^he EMP according to ah InstVuctor's rating. (Particularly note — 
the drop-by-drop technique near , the end point of the reaction). ' • 



*C. 



RUjCTIONAL'' RESOURCES: . , - * 

1. ^ A\^&ilable Media - EMP; copies of the EMP Data Sheet; 1 overhead of EMP Flow' 
* Sheet; slld^ pertain irjg to Procedur^ H titration color cbange (u^e the^ 

.from' >esson 2).^nd 3 slides -of rinsnig and rensovjn^ the fla$ks from the(^ . 
condensers and bringing the sol ution|||^r volume. 

2, Suggested Medtgj - None^ " ^ \, 

'INSTPUCTIOTIAL 'APPROACH: " . . . ■ - , . ^. ' , 

1«<: PjMjentatiqn (15 minutes) • , , ' • . • .'^ 

a*Vse overhead of Flow Sheet so students see where they are in doing the* 



test. 



b. 



Re-project the 2 slides of the color change: at theend point of ^ 
titration in Prpceflure C to stress that Procedure^ 1s the- same^ process. 
Gontrast artjl^ compiare Procedure H to Procedure C. / . ' 

1) -Only add'ferroin to the diluted test laixture, then titrate. \ ^ 
2y.^dd lOnjrops of ferroin this* time* si nee the diluted volumjB is 

greater* here. I ■ • ' ' 
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d» Use 3 sMjies to preview Procedure 6, -removing flasks'* 
. e* Procedures G. and- H are wrilten for testing a sample and a blank* 
^ Use the steps- that' apply^o your assignment. (See next section) • 

2. Student Assignment - Do^ Procedures, H, and J in the laboratorj^. For 
G, all dc steps 1 through 10; for ^l do steps T through 16; for I, 
all do all steps^ ^ ' 

3* Student Perfonnjince' and Evaluation (30 minutes) 
- ' A^. stated in InstructionaV Objective aBCFVe. 
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* ' GUIDELINES FOR " • 

INSTRU'hrONAL PACKAGE WOftKSHEfT 

SUBJECT MATTER: Dji;terminat\^-pf Chemical -Oxygen Demand^ 

■ UNIT OF INSTRUCTION: Procedure J. Calculations* 

LESSON: 4 of 6 . , . 

ESTIMATED TH#: SO-minutes ' ' ' • ' , • 

JUSTIFfCATION Ft)R T^IS INSTRUCTIONAL OBJECTIVE: The learner may be responsible for 
using, the te*t data to calculate the mg/1 iter Chemical Oxygen Dmand. 

EtJTRY^EVEj. BEHAVIOR: The learner must know how to subtract, multiply, and 
divide numbers containing decimals and how to raund off nimibers. 

\ A. • IKSTRUCTIONAt OBJECTIVE:' ^ , " ^ ^ 

1- Temuial 66havi,or - The learner wi>l use his laboratory result to calculate 
the Chemical Oxygen Demand of his sample according to EMR Procedure J and 
repor*t that result to the. Instructor. . He will also turn in-his completed 
data sheets for the sample and Jfcr standardizing th^ ferrous^airpnonium > 
• ^ sulfate solution. >W 

. . 2. Condi tfons - He will have the EMP and the s^lated^data sheets h^ used 

during earlier lessons, the results for tittaating the blank, supervision' 
and a total working tm% of 20 minutes. ^ * , . 

# ' 

' 3. Accepted Performance - The data sheets must be complete and with the same 
^ final answer as the Jnstructor calculates from the same data. Also, his 
value for COO must agree within ±4 mg/liter of the cJass average unless 
. ^somfe explanation of disagreement is aqcepted by the Instructor. 

B. INSTRUCTIONAL RESOORGES: . • 

1. ' Available Media - EMP^ copies of EMP Data Sheets, overhe6ds (3) 'of the EMP 

Flow Sheet, the EMP pata Sheet and examples of rounding off nunbers. 

2. Suggested Media - None 

* C. INSTRUCTIONAL APPROACH: * . ' ^ 

1. Introduction (1 minute) 

a. Use 'overhead of Flow Sheet to show students where they are la the EMP-. 

b. Procedure J has step-by-step directions on using the data sheet to 
calculate COD. The steps follow from J. la, the'^calculatlon formula 

^ for COD which is also printed at the bottom of the data sheet. Use - 

^ overhead to show area of data sheet used for calculations. 

Presentation (4 minutes) ^ . ^ 

a. t^ote A - ml. FAS to titrate the blank. Post the ml values from the ' 
2 students who did blanks. . 

b. .- Discuss the criteria for acceptable blanks\ln Training 'Guide VII. 
c; If both blank volumes are acceptable, average t He numbers. 

^d. If only one blank volume Is accepjtable, use Just that One. 
\e. Have the cUss record the blank ^lue oo their data sheets, In the 
column they used for their sample, on*nf>e 9. 
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student Assignrrent - Use the steps in PFoCedure J and your own results 
on your 'data sheet to calculate the tCD of your sample. The two 'students 
who did the bVank shbuld also do the calculation, using 50.0 r^il on line € 
and JO^O ail on line 10. During this time some may need to. s'ee the over- 
f head on rounding off numbers. * - , 

• 

4. Pi scussion (5 rftinutes) 

As students get results, see that they are posted on the board. When all 
are available, discuss them and give the .students a chance to deduce 
causes'for any far-ranging numbers. Some poirits to be covered are 
novice technique, differing FAS norma-lity values, the effect of the 
8000 factor. • . . ^ ^ 

5. Collect completed datci sheets from the students. 

6. Student Performance (20 minutes) 

As stated in the Instructional Objective above. 

%■ 

7. Studentf Evaluation 

The InstructG-r will correct the data s^Teets outside 6f ^lass time. On 
the standardizatioil sheet, accepted performance is a result agreeing ' 
±0.05 ml with a majority t}f the class results. On the laboratory data 
sheet, accepted performance is a* result agreeing +4mg/liter*wrth the • 
class average unless some explanation of* disagreement is accepted by - 
the Instructor. A corrected copy of each sheet is to be returned to 
the student and a secon'd corrected copy of each sheet- is to be ret-ained 
by the Instructor for the course records. 

Students often "slip up"^n th^ fojlowing items on the data sheet 

a. They fail to record^Name of Plant.; 

t. Lines^ and 5 each reqirire two pieces of inforrstion. They often 
record only one. 

Correcting the sheets gives an opportunity to check*: 
\ If student reads and records buret volumes to two deoimal* places 
<1 ines 7 through 1] ). 

b. ' If student correctly rounds off nurrbers- (Unp 12 is result fron, FA^ ^ 
Sheet; line 16). ^ 

. I * • 

A a^tail that can also be noted is using a zero with decim^fl points as - 
i.n Jine £ (50.0). and line 12 (0.02X). 
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• * GUIDELINES FOR. 

* INSTRUCTIONAL PACKAGE WORKSHEET ; 

SUBJECT MATTER: Determination of Chemical Oxygen Demand 

UNIT OF. INSTRUCTION: Final Comments on Training Guide Topics Smaller Volumes of ' 
Sample (VII), Automatic D.ispensers (V), Two Hour Oxidation Period (VII), and 
Disposal of Mercury - (Containing Wastes (n) . 

LESSON: 5 of 6 ' ' ■ . ' 

ESTIMATtD TIME: 20 minutes * * 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE) In the future the^leamer may have 
/ to make decisions to modify these aspects of the procedure and he should learn the. 
/ basis for making these choices. 

ENTRY LEVEL BEHAVIOR: Learner^should have completed lessons 1 through 4. 

A. INSTRUCTIONAL OBJECTIVE: ' ^ ' . ^ 

1. Terminal Behavior - The learner will par.ticularly consider the topics for 
. this unit of instruction and have any unresolved questions about this / 

information answered. / 

2. Condi tq'ons - He will have his EMP, copies of two papers on mercury disposal, 
and an opportunity for asking questions' during the 20 minute session. ^' 

3. Accepted Performance - Active participation in the session as judged by th^e' - 
•Instructor. , 

* I. ^ ^ ' ^ > 

B. INSTRUCTIONAL- RESOURCES: * - ^ ^ 

1. Available Mediate - EMP and copies of two papers on mercury disposal - Dean, 
Williams, Wise: "Disposal of*Mercury Wastes from Water Laboratories," 
Envirpnmental- Science and Technology, Vol. 1, No. 10, >971, p. 1044 a.nd 
Maag and Hecker: "Recovery 3f Mercury in Solution," Journal of ' 
Environmental Quality, .Vol , I, No. 2, 1972, p. 192. Also 6 slides 
pertaining to Training Guid^e Topics., 

2. Suggested Media t None ^ . ■ ^ ^ - ^ 

C. INSTRUCTIONAL APPROACH: . • " . ' 

1. Introduction .(2 minutes) ^ ^ , 

Go through tfte use of keys in the fourth column of the to locate 
related information in the Training fiuide. . , ' 

\ • V ; 

^ 2. Discuss the Unit Topics from the^Training Gui^e jlS minutes) 
Smaller Volumes of Sam|ile for tne , lest (Vii) - 1 slidi* . 
.1) lEspecially note poiiRt 6 regarding volumes, 
b. Automat*t Dispenser's. (V) - 1 ilfde^ 
^ ^) Especially for acids * ^ ^ ^ 

. ' 2) Last two paragraphs have amourvts , / • 

3) You must check delivered volumes. ' ^ » * 
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'c. Two Hour Oxidation (Boiling) Period (VII) . i slide 

1) Must do 7 duplicates over a period of several days so variability 
of the sample source is more lilcely to show up. 

• *2) Results must agree within the precision limits of the test, 
±4' mg/J iter. * 
3) Should re-check periodically by running duplicates, 
d. Disposal of Mercury-Containing Wastes '(VI) 1 3 slides 

'1) Pass^qut copies of- the two papers cited in the'Training Guide. 

2) Dean, et al : Raise the pH to 10 or higher and use a 40-50% w/v 
solu"rton of sodium thiojsulfate to precipitate the mercury as a 
sulfide. Note list of rep^ocess(>rs. 

3) Maag and Hecker: Use aluminum (foil) to (fTsplace mercury which, 
can then be recovered in metallic form. 

student Performance iand Evaluation -j As stated in Instructional 
Objective above. ' 
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- GUIDELINES "FOR . 
4NSTRUCTI0NAL PACKAGE WORKSHEET 

SUBJECT MATTER: 'Determination of Chemical Oxygen Demand • ♦ 
UNIT OF INSTRUCTION: 'Discussionfof Corrected Data Sheets 

> * » 

LESSON: 6 of 6 ' Xj ' > 

ESTIMATED TIME: 10 minute? • . . 

JUSTIFICATION FOR THIS INSTRUCTIONAL. OBJECTIVE: The learner sho'uld have an 
opportunity to question any corrections made on his ^ata sheet. 

ENTRY LEVEL BEHAVIOR: Learner sfiould have completed lessons 2 and 4. 

A. INSTRUCTIONAL OBJECTIVE: , . • . 

1- Terminal Behavior - The learner will ask any questions or* give any ■ 
expleinations regarding his corrected data sheets. ■ 'i 

' Conditions - He will have EMP and corrected data sheets,* andJO mirvutes. 

3- Accepted Performance - Active participation in the .session as judged by th6 
Instructbr. ' ^ • 

INSTRUCTIONAL RESOURCES: 

1. Avar! able Media - EMP, corrected data* sheets. ^ . 

C. INSTRUCTIONAL APPROACH: ' . . , ' \ 

• » 

DiscMSsion of Corrected Data Sheets (10 minutes) 

a. . Distribute corrected data sheets for the sample and for sta'ndardizing 

the ferrous^ ammonium sulfate solution. 

b. Ask If there are any questions, or explanations about notes made on any- 
of the sheets. ^ , , 

c. Make ahy observations that are of general interest to the'class' or ^ 
• which stress critical aspects of the test. * ' 

2- Student Performance and EvfiTuation - As s'tated in the Instructional 

\ Objective above. " ^* . . ^ . t 
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A PROiTOTYPE FOR DEVELOPMENT OF ' 
^ ROUTINE OPERATIONAL PROCEDURES 

far the 

DETERMINATION. OF TOTAL KJELDAHL NIIROGEN 



as applied in 

WASTEWATER TREATMENT FACILITIES 

and in the 
MONITORING OF EFFi.UENT WASTEWATERS 
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PART II INSTRUCTIONAL PACKAGE WORKSHEETS ' • 

E. Determination of Tote)! Kjeldahl Nitrogen ^ ^ ^ 

"V^The Federal Register (FR) issuance in Outline No. 1 of this Guide lists " , 
' J one method for the first phases of the Total KjeldahT'f^i trogen Test: ^ 
^digestion of the sample to convert certain nitrogen fofms to ammonia 
•and distillation to Isolate the ammonia for quantif i^ra^tion; It list^ 
three manual methods for the sub^equer^t measurement of the ammonia: 
nesslerization (for concentrations of 0.05-1 .mg/1 ) , titration (for 
1-25 mg/lO and electrode (for coQcentrations from 0.05.-1400 mg/1). 

2. The digestion, distillation,^nesslerizati6n and titration methods for 
macro or micro sample volumes have been written in the Effluent Mowtori-^g 

. Procedure (EMP) format entitled, "DeterminaTion ^f Total Kjeldahl Nitrogen.* 
There is 4 separate EMP for the electrode method -("Determination of Ammonia 
by an Ammonia Selective Electrode" )• which can be use^ for the ammonia Quan- 
tification part of the Total Kjeldahl Nitrqgen Detew'mi nation,. 

To determine only Organic Nitrogen, a sample is "processed for Wtal . 

Kjeldahl Nitrogen, and also, for original AmmGnia. / Organic Nifrogen is 

the difference between thfese two. Organit Nitrogen can be determined . 

directly by removal of ammonia from the sample fby bftiling or distillation) 
-prrior to the digestion procedure of the Total Kjeldahl Nitrogen Test. In 

addition to the Selective Electrode EMP, there is anj EMP for. the distilla- 
.tion, nesslerization and titration methods for/macrcj sample volumes, 
* "Nitrogen, ^jmmonia Determination." ^ * ■ ' 

3. The reference source for th^ Totaf Kjeldahl Nitrogen EMP is 1974 EPA 
' "Methods for Cfiemical Analysis of Water and/Wastes,'* *p. 175. .Other FR 

Sources for the procedure are: 

""a. 14th ed., APHA* "Standard Methods for/the Examination of Water and 

Wastew^iter," p. 437; ' •/ ^ ' \ ' 

t. Book 5^-Ghap. Al , 1970, USGS, "Survey Techniques of Water-Resouroes 
Inventory," p." 122; * / . ' 

^ c. 12th ed. AOAC, "Official Methods of Analysis of the Association of 
Official Arialytfcal Chemists,^' p/612. ' ^ * 



4: Jhe procedur/s jn this EMP pro\/id€ 



a choice of macro or micro 'sample 
volumes, and a'choice of nessl^rj^ation or ti t»^atiOn*for the Ammonid 
measurement. ' 

5. In the folk)wing- Instructional/ Package Wprksheet the lesson plan'^is for 
digestion a/id distillation of^ a micro volume of a WWTP effluent sample 
followed by nesslerl^atiDn for the amnonia quantification. ^ . • 

6. Each student is -to proces/ one sample through the digestion, distillatjon . 
. and nesslerization procetfur^s and also one blank and two standards through 

the ness-lerization procMure, The IPW equipmei;it and reagent requirements 
are based on this assl/nment. If you^hoose a different assigriment, adjust . 
quantities accordingly. ' , , Q 
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■ . , GUIDELINE .FOR" ' ' 

iNSTRUCnONAL PACKAGE WORKSHEET 

'SUBJECT MATTER; Detennination df Total Kjeldahl Nitrogen 

• UNIT OF INSTRUCTION: Suqmary' o1^, e>CTents ' 



E-STIMATED IIJ1E: 5 hours. 



.JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The repprting of Total Kjeldahl 
Nitrogen is require by many National Pollutant Discharge Elimination System 
permits. . , > . ' % 

EfiTRY LEVEL BErtAVJOR: The learner must have complete* Course*!, Basic Laboratorjr • 
Skills or have shown competence in the iwreas covered by this course. .Course II,* 
Basic Parameters for Mirr.jcipaT Effluents, 'is not a» prerequisite, but Is desirable. 
Thfe learner must also be able to: ' ^ ^ ' . . 

1. Adjust pH of^-a sample , , . , ^ 

' 2. Use a spectrophotometer ■ 

^ - f * 

3. Plot a calibration curve 

A. INSTRUCTJONAL OBJECTIVE: * * * f , . ^ 

Terminal Behavior : The learjier will perform all laboratory work to deter 
Total Kjeldahl Nitrogen by the micro method and NessTerlzatlon, then wIT 
calculate results. ^ ./ 

, • ' * 

2. Conditions : The learner will have available all necessary glassware, reagents 
and equipment, and, a copy of the Total ICjeldahl Nitrogen Effluent Mdnftorfng 
Procedure, ' • - * , 

. ^ ' ' ' ^ ' • \ 

. 3. Accepted Performance : The learrwfr will choose and properly deliver -the correct 
reagents, correctly prepare a canj^wtion curve and correctly perform the 
fin^l •c^ilculatlons. He must obtain_at lws±-BOl:on-aa-over^l-^vd4ttatton — ^ — 
- - ^f theie tasics;{€liecklT5t Th Lesson 3)..^ el&e repeat the analysis until he 
' * ^iDes obtain ^the 80% rating. 

B. 'iNSTRqCTIOtjAL RESOURCES * . 

1 ." Available Media • ^ • *^ * < - . 

. a. Total Kjelda'hl Nitrogen Effluent Monitoring Procedure (EMP)'' 

. / " b. 1974 EPA Mithods of Chemical Analysis,* page 175, 

\ '. . 

• c.> transparencjles available from National Training ^nd dperati'onal Technoliogy 
Ceu-ter-<NTOtC). 0T-5(NVSeries, of ' 9: the figures from Total Kjeldahl 
Nitrogen EMP, , , .\ . > . ■. ' , 

•d.,A Performanq^ Checklist is p^rt of lesson 3. . ' 

\\ . i - ' ■ ' " 

2; Suggested MediaU Video tape presentation showing both micro and macro method* 
of the Tottfl Kj^ldah.1 Nitrogfen Detertnination. ^ ^ 
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> C. 'instructional .APPl^OACH: The. method preSWiKed in this Effluent Monitoring^ ^' { 
Procedure is according to the 1974 EP^hemical Methods- Manual . . • 

The Total Kjeldahl Nitrogen Determination may Jbe^performed by ysing either , 

* the-fnic'ro mefhod or^the macro method. The procedure has- been written pri- , i 

* martly tor the micro method, although suggested procedures and eqiJipmeh^ 
are l^isted in the Effluent Monitoring Procedure for the macro "metHod. It 

» should be noted that the micro m>tthorf requires a micro Kjeldahl ^Digestion , | 
unit and a steacn distillation apparatus. If this equipment is used then the 
determination may be p^erfor^m^d in the 5-hour 'tirae frame. The macrq, method 
would require a macro digestion and sd.istillation apparatus, And the time 
required would be^7-hbtlrs. ' 

, In-order to perform the analysis in the 5-hour time frame, all reagents 
except fer ^he colarimetric^ standards must be prepared 'by the Instructor. 
' Thes^ are itemized later in this Ins true t.ional Package Worksheet. ' 

•1. Preparation for Instnuction: • - ' ( 



a. Duplicate copies of the^ EMP Data Sheet'and Calibration Graph 
form for each student. . 

b. Have on hand 'a treatment plant effluent sample of knov/n TKN 
concentration, so that a suitable dilution will be assigned. 

' (a maximum cf 50 millillters^per. student will be needed.) ^ 

c. Make out tags for the sample bott)es. Include information 
required*on the EMP J&^cample laboratory data sheet. * ; j 

d. Make sure that all equipment and reagents required' for tfach ^ ^ 
studen^to do planned student* performances ar* assembled in . " ^ f 
the' laboratory. For the micro method with a maximum class 

size of 12, two digestion racks are*needed and'at leasfr^three 
separate steam distillation units should be avaflable. This . ' 

allows each student to have his/her own sample. Sinpe the 
' steam distillations only require 10 minutes per sample', three 
- are sufficient. . " ' 

If the macro method is chosen for .instruction* then ? digestion 
- " ' ,-rack-w1th 12. burners is recommenced as well «as a distillation 
rack capable of hbHing the same numberl' For the other macro 
^qyipment and reagents, see Chapter 8 in tbis Staff Guide. 

Thej equipment needed for the Total Kjeldahl Nttrpgen Deter- 
' '*'min^tion is somewhat' complex and consequently should be 
• , chec^ked out thoroughly by the Instructional Staff , l^or to 
course time. j ^ 

, 2'.* ^equer^c^Mi: . p . . - . • 

\ ^a. Lessori one-60 minutes. Theoretical Concepts of the* Nitrdgen 
\ DSetermlnation to be discussed in the classroom. ^ 
/I b; Lesson \two-45 minutest It is advantageous to expfain only:the 
\ ' digestion ^and to. have the student set up and begin digestion- 
of his Sample, then the Ihstructor can give the complete pro- 
cedure description, includ^n^ the utility of the micro and macro 
methods, sample handling'and jpreservation and a demonstratnon of 
" both micro and* macro p*ieces j^f equipment. 
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^ c. A break-nian \fk scjiedulerf, such as .a lunch break, duriflg i^e 
dfgesti on pi- the ,s^pl 

Lesson three*^- %.4io«rs^^ Analysts- of the sartple. This includes 
• thjL iomplet.ijon pf-thef digestion, iteara .distil1a^tion, colorimetric 
(feterm-^nation^ cal/:ijlations jind <liscuss1pa of results. 

IPtt EQUfPHEM ANDSUPPLf R^Q.UIREFIENTS: ,-4t sample for digestibn, plus;-^ 
1 blahk ^afld 2- standards- for' NessleHzatton) ^ ' ' • 

^ / V » ,» * " ♦ I 

1. Fpr each sfruddnt :"^v . * ' *. * '""^^ \ 

• a. 1 aprbn • ^- . , • > , / - v 

b. ^ 6 boiling lj/?ads ^* ^ . ' • / « V . 

c. 1 50 ml beaker*^,. graduated ^ ' ' ' ; C^' , . * - ^ 
' . d. 1 \OiCJ ml beaker, graduated * ' " ^ 

* 'e. 2 T50 ml beakers, graduatied. > . ^ , h.' ' ' 

f.,2 10. ml ^cylinders, graduated ' 
^^;g. 1 190 ml cylinder, graduated . ^ . r , ^ 

*h. 1 50 ml Erlenfheyer flask, graduated ^ ^ 

i. i 125 ml Irlenmeyer flask* graduated, 
j. 1 100 ml Kjeldahl flask - ^ 

k^ 4 Ness ler* tubes scoredVat 50 ml " • , ' . 

1^-2,10 ml pipets (Mohr) gra'duated 

m. 1 XX ml pipet, volumetric*, 0^ s^ze required if sample. dilution 

is r\ec§ssary * ' ' ^ « " * 

n. 1 50r ml pipet, 'Volumetric ,« « - * 

4 No. 3 or No. 6 rubber Stoppers or. cap^s to fit the Nessler tubes 

■ ' .... • • ' ^ 

2. Shared : ' ' . * ' * 

a. ftagestion apparatus, micro^ Vfor yfiA^ery 6 students . 

'/to. Distillation appdratust,' s-team', Hfrcro,, 1 for every 4 *students 

c. Spectrpphotometer^ 1 for every 3 student?^ ' ^ $ 

d. Nesslef .tube support, 1 for every 2 students j' « • ^ 

• - ' _ I . \ ^ ' /• ^ , 
IPW REAGENT REQUIREMENTS: . , . 
( minimum amounts per studejit) • * - ^ 

' ^a. 5 (pl boric acid solution, 2%' . „ ? 

b. 10 ml sodium hydroxide-sodium thiosylfa1;e solution 
c/2 drops phenol thal^in. solution • 

d*i 4'm1, Nessleif reagent , ^ » 

e. /0rl8 ml stock ammoniutn,'i:hloride solution ' - i ^ 
,f.' .10 ml dige'stit)n reagfent: / 
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•• ■• v . ■ - - ' • 

. INSTRUCTI0NAt'.PApKA6E:ft0ftKSHErr C- 
• / • ■ - . 

. SUBJECT MATTtR: Detennination ©f Tbta^^ Kj^idatry wn^^ " " •. . , 

' ^ * * * ' ' % ^* ^ * }' V ^ " ' L ' s 

' UNIT OF IJ^STRU.CTION: Theor6ticaT .concepts '* " ' _ ' ' ' ' ' 

; LESSpJI^NUMBER: 1 - ^ * • , ' ' ' ^ 

ESflPIATED HME: 1 hour' - * " ^ ; - / ' / . , 

aUSTJFKATiort FOR THIS INBTRUCTIONAL OBJECTIVE: The stuttent Should know » > 
What forms' o/« ntt^rogen ihis test measures' and the significance of, the 
. test in Waste treatment plant operations. ' ' * ' . 

' ' '4 ^ . • ^ ' ' • . ' ^ . ' ' ^ 

. ENJRY LEVEL BEHAVIOR: The learner m(ist haft cdmp1eted> Course 1, Basic laboratory 
'•^SktlU, or have shown competence- in the areas covered by this course. Cour^se. II 
Basic Parameters, is not a prerequisite, but is desirable/ 

, A. ^NSTRUCTIQI^L OBJECTIVE:', ' 

1. termihal Behavior : ""Rie learner wiM 'par*ticipate in clas'^rbdih discussion. ^ . 

^: 2. Conditions : ' The learner wil^have a cppy^of the Total Kjeldahl^ Nitrogen 
T ^ Ef f lijent" Moni tori ng ProqediJre* ' * [ ' 

N ' 3. Accepted Performance: Jhe learner will onswer/all questf^as orally givjsn 
^ "ty the instructor. " "\ . : V . , * 

' INSTRUCTIONAL .RESOURCES: . ^ ' ' ' . . / ^ 

1. Available Med>ta- : \ -> . * * * 

a- Effluent Monitoring Procedure Training Satde* Notes, Section I ^ - 
' b. Transparencies available fronf NTOTC' OT- 9 (N-) series of 9. 'Use > 
#2, Nitrpgen Cycle and #9, Nitrogen Transforrna^io'ns. * / ^ ' 

2. Suggested Media : 

• • • 4 

• C. INSTRUCTIONAL APPROACH: (Sequencing) ' ' . \ 



1 . Pr-esentation (45 minutes ) 

Instructor snould follow the*out?1ne In Training Guide, Spctipn'I ^ 
of the Effluent^'Monltoring 'Procedure t&/ fntroduce the student to th6 ^ 
Utility of the^Total Kjeldahl flitrogen Determlnatl-on. The transparencies 
• mentioned above "shoul<l be. usW in conjunct16n with the' lecture material. 

/2. Student Performance & Evaluat ion (15 minutesj. * ? ' 

~ . 

As Stated in th^ Instructional Objective, above by Instructor rating. 
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, '.. • ' • -INSTRUCnONAL PACKAGE WORKSHEET •^ ' 

• - ' - ■ . ' • ' ' ' . 
'.SUBJECT MAHER: ■Detemlnation^of Total .Kjeldahl Nitrogen 

• , .' ' * • '. ' ' 

! UNIT OF INSTRUCTION:' Procedure Description . . • . ' 

, ""ESTIMATED TIME: 45 minutes- LESSON NUMBER: 2 of 3 ^. 

. JUSTIFICATION FO? THfS INSTRUCTIONAL jOBJECTJVE: The student myst be 

instructed; in the procedure steps so he can perform-the determination 
\; in -the, laboratory. ' . . , ^ 



ENTRV level BEHAVIOR: TheM ear jjei; must have^:ompleted Course I, Basic Laboratory; 
Skills, or have shown compe^t^Dce in the areas cov^ed by this course. 'Course 11 
Basic Parameters^ *is not a prerequisite, but is; desirable. ' He must hav« com- 
pleted Lesson 1 of ^this.IPH. ^ ^ . ' 

A. INSTRUCTIONAL* OBJECTIVE: ' ' * ^ : . . - ' " ^ 

1. terminal Behavior : The\learner will begin digestion of l^is sahfnple, then 
(Participate*^ in- classroom discussiojn of thj?^^;;emp^te determination.' 

'2. Conditions : The ,leafrner will have a copy of the Effluent Monitoring ^ • 
' Procedure, Total Kjeldahl, t^ltrogeh Uetermiriation. . 

3. Accepted Performance :^^ learner will atiswer all questions orally . 
given by the Instructor. . ' , ^ , ' . 

B. INSTRUCTIONAL RESOURCES: ' \ ^ 

1. Available Media : Effluent Monitoring Procedure, Total Kjeldahl Nitrggen 
and trarvspaVences avaHaKhe^from^'NTOTC, .OT-9 (N) Series of 9. Use:* ' 

^. a. #1 Macro Digitt ion ^pp^ratus. ^ • , ' ' , ' 

b. #2 Macro Distillation Apparatus ^ . - 

c. #3 Micro Digestion Apparatus ' • ^ \ 

d. #4 Micro Steam Distillation Apparatus ' ^ ' ' 

e. . #5 Micro Steam bistillation Appariatus 

. , • • ^ 

2. Suggested Media : • Vid^ Tape showing both micro and macro methods/'^Q^^^^^^ 

C. INSTRUCTIONAL APPROACH: (Segaencing) y ^ * " 

'1> Presentatipn' (30 minutes) . • " ' * • js^ * 

a. 0 Ins trujijpr "should follow th6 outline qf-the procedures covering, topics 
' ^ ' listed^ ^He should explain the digestion step and hav^e the students 
. ■ go to the' laboratory to start digestiOp ora sample/ Then the* students 
^ return to. the classroom and the Instructor discusses the tomplete - 
' ' procedure. • ^ . ' • . 
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b. *It should be emphasized, again- at* this point that the Total . 
Kjeltlahl Nitrogen can be perfOnned by either the macro, or the > 
micro 'metho?!, and the tlifferences. should be,Hioted. In addition, 
the dWfm^nce between the^olor^metric and titrimetric ai^ter- 
cnindtio.n^3hould be explained. The, flow chart on page 5-5 of . 
'-t^jjpMP should be used for this purpose. 

2. Student Performance ^ Evaluation : (I'B, minutes) ^ 

As stated in Iijs'tructional Objective fibove* by Instructor rating.. 
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■ INSTRUCTIONAL PACKAGE WORKSHEET * ' ' 

SUBJECT MATTER: Determination of Total . Kjeldahl Nitrogen, 
UNIT OF INSfRU(3-I0N: Analysis • ) 
LESSON NUMBER: ,3 of 3 
. ESTIMATED. TIME: .33s hours 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE^- The student should perform 

the determination w'ith Instructor observation and supervision so, he carvlater 
■ do the analysis correctly by himself. 

. ENTRY LEVEL .BEHAVIOR: The learner must^ave completed the Basic Laboratory 
Skills course or hav? shown competence in the areas covered by this course. 
Course II, Basic Parameters', is npt a prerequisite, but is desirable. He 
must have completed lesson^ 1 and 2 of this series. The learner rfiust also 
be able tp perform theifo.llowing: . 

1. Adjust pH of a sample 
l'< Use a spectrophotometer * 

3^ Plot a carlibration curve • z 

/A. INSTRUCTIONAL OBJECTIVE: - ' 

. . ' ' ^ . . . • . 

• 1. Terminal Behavior : The learner will perform tl^e Yotal KjeldafTl Nit;rogen 
^ ' Determination by Jhe tnicro method ^ Nesslerizatfon, construct a cali- 
bration curve and do the^nal caTculations according to the Effluent ' 
Monitoring Procedure: . * ' 

2. -Conditions : the learner will have at his disposal all the necessary ' 
equipment and reagenU^and the EMP. 

. \ ' • . ^ 

3. Accepted Performance : The student must obtain an 805? on an Instructor 
checklist, or repeat until he does. (See C.3. Student Evaluation.) Note:' 
The checklist includes a .^section for the xompletion of the student report 
form. . * ' ' 

.8. INSTRUCTIONAL RESOURCES: . . 

' 1. Avai-lable Media : JotaT Kjeldahl Nitrogen Effluent Monitoring Procedure, 
and transparencies available from NTOTC. 0T-9(N) Series of^9. Use: 

*a. #6 Adding solution to form alkaline layer/latnd 
b. #7 %'Transm1ttance and Absorbance Scale 

^ 2. SugqeyCed Media : 

' /' ■ ' . 206 • 
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C. INSTRUCTIONAL APPROACH : (Sequencing) ' " . • 

1. Presentdt1oj|i 1)5 inifiutes) ' - * 

All students .^team-distil I1ng the sample should be supervised very, 
very clos^^y/nhe' Instructor sfiould demonstrate u«e of steam dii- 
tiTlation apparatus prior to the student operation - 

2. ' Stujdent Performance : (3 hours) " * . ^- 

.a. Student/finishes digesting sample".'^ ' , 

b/ Student s^pam distills .sampfe (micro mfthod) \ ' " 

c. Student prepares standards. for calibration curve, \NesslfrizatiQnJ 

d. Student,.jusing staVKlards and sample-, plots calibration curve* antf 
' obtains ammonia concentration* , - * . y 

*e. Student calculates — '-^ .... - * ^ » 



»s final Total lUe|aahl N,i,trogen 'concentration 
ii frame of 3% hours, ^tere 1s at l!?ast,30 minut 



f. NOTE: With a tim'* frame of 3% hours, ^tere Is at lgast.30 minutes 
. available at the end of the analysis for \discussipn of results. 

3. Student Evaluation : Accepted perfbrmanj|'e asnifentioned in A, 3 above 
• win be evaluated by the Instructor u'^ing chgcjclist like the fallowing: 



' EXAMPLt PERFORMANCE- CHECKLIST 
for the 

TOTAL KjJELDAHL NITROGEN DETERMINATION 



, A. ^Qrrect reagents \jsed 1n^ digestion and distilJation. YES NO^ 

B." Reagents delivered proper^. . . % YES flO^ 

. C. Titration procedure performed correctly, (if "Titration used,) • YES** NO^ 

'D. Calibration curve prepared correctly, .(if NesslerYzation'used. ) YE5 ' NO 

E. Calculations performed correctly/ - ' - " YES NO 

/f. Calculations' evaluated by written ^uiz were correctly done. - , YES • NO 

6. Final evaluation -for r-«cort: SATISFACTORY UNSATISFACTORY ^ 
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A" PROTOTYPE FOR DEVELOPMENT' OF . 
ROUTIf^ OPERATIONAL PROCEDURES 

^ ♦ 

for the 

NITROGEN, AMMONIA DETERMINATION 



« 

J as applied in 

WASTEWATER TREATMENT FACILITIES 

and in the 
MONITORING OF EFFLUENT WASTEWATERS 



INSTRUCTIONAL PACKAGE -WORKSHEET-. 



; National Trjiining jnd Operational ^Technology CeKter 
" Munijcipal Operations and Training Division. 
• Office Qf Bater Program Ofwraiions • 
.{J. S. Environmental Protection Agency . 
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; PART II INSTRUCTIONAL PACKAGE WORKSHEETS ' ^ ' • - 

F. Nitrogen, Ammonia Determination . * " 

}/jhe Federal Register (FR) '.issuance in Outline 1 of this Guide lists one 
method for the .isolation of Anmonia from a water sample, ' i .e.-, manual 
distillation at pH 9.5. ' * / 

In a footnote, #4, it states; "Manual distillation is not 
, ' requfred if comparability data representative effluent 

sampljBs are on company file. to show.tha| this preliminary 
distillation step is not necessary; howtfver,, manual dis- 
^- tillj^tjort >^iTl be required to' resolve any controversies." 

" The same*FR iss.uance lists three' manual- methods for the measurement of 

: • the isolated Ammonia;^esslerizatiorf5^for concentrations 6f 0.05-lmg/l ) , 

^ titration (for 1-?5mg/l) an4 electrode (for concentrations \from 0.05-1400 

' ; ' mg/1). , • ^ . - • 

2. The distillation, nesslerizat^on* and titratipn methods for macro sample - 
volumes have been written jn^ the Effluent Monitoring Procedure (EMP) » • 
format entitled, "Nit/ogen, Ammonia Determin'ation. " There is a separate 
EMP for the elect|j|lde method, "Determination of Ammonia by an- Amgionia* 
.Selective Electrode." The distil latton, nessTerization and titration 
inethodsfor both macro and micro sample vplumes are tont&ined in. another 
k EMP, -"f)eJ:enni nation of TotaT' Kjeldahl Nitrogen." -^^ 

' J3. The^'reference source for the Nitrogen, AnnKStiia Itetermi nation EMP^is 1974 
\EPA "Methods for Chemical Atialysis^ of Water and Wastes," p". 159.; Other 
^ 4f9' sources' for th^ procedure are: . ' 

^ ^ - - : ' - ' * ^ . . ; ^ 

'fi> 14th ed., 'APHA,'*"9tandard Methods for the Examination of Water and* 
Wastewater,^ p. 410 (Distillation) and p. 412 (nesslerization); 
/' , ^ ' . > ' . ' ^ 

* h. Part 31 / 1975, "Annual Book of 'ASTM Stdndaif?ds," p.^237; , 

H c. Beok 5, chap. Al, .J970, USGS, "Survey Techniques of Wafe^-Resources ^ 
Inventory,'^ p. 11^; • ' - i 

^ d. 12th e<f.,'A0AC,-"Offici1i1 ltethod§ (/f Analyses of the Association of 
^ ' Official Analytical Chemists, "*p. 614T k ' . . 

4. The procedure's in this .EIsJP are for macro sample volumes ^ith a choice of 
nesslerizatioa or l;jtratHon for»the ammonia measurement. 

5. lathe following Instructional^ Package Worksheet the lesson plan is for 
distillation o^*^a^macro vplltane Of a Wastewater Treatment plant effluent 
sample followed by titration. ; " . / 

6p S'tudents are to work-in pairs to distill and titrate 6ne sample.-^ The 
IPW equipment afid? reagent requirements- afre' based On this assignment. 
'If you. choose a different assignment, adjust quarjtitites accordinglsy. 

^ .■ ' • ■.■■•*'■'■, ■ / 



^ '■ I 6U1D£L1NES FOR • . , . 

* IKSTRUCTIONAI, PACK^lGE.WORICSWEET . / . ' 

^SUBJECT MATTER: Nitrogen, Ammonia :Detertninat ton - ^ y' - . . 

• UNIT OF IXSTRUCTION-: • ' *- . 

LESSON NUMBER:^ 1 of 1 ^ . '-^ 

ESTIMATEd(tIME: O l/2tiours' ' ,' • 

' • — • • ' •. • ' "■'..» 

JUSTIFICATION FOR THIS ItlSTRUCTIOfJAL OBJECTIVE: Thet learner should know how 
to perform the dtstillaiion procedure for the detfe;TTii nation of ammoffia 
nitrogen since tt' is* requiced by many National. RoTK/tartt Dis/:harge ClirolBattQn 
System permits. ■ . " " " - • m *^ ' 

. ' ' . ■ *" , ' 

•ENTRY. LEVCL- BEHAVIOR: Jhe learner musf be able to: ' ' . \. 




-1. Perform basic *nathematicftfjl:omputatjon5. . • ' 

2. ^Handle reagent -chemfcals safe ly-r . IL ' ' ' ' *' 

3. Be famtliar wtt>i laboratory apparatus. ^ ; / ' . ^ * , 

4. Understand tenws siioh as liter,- mil 111 tteat' grstft, , and .milligram., \ > 
. 5. Understand the-term nonnality,\t;a^the. extent, that it 1? a. chemical .* /; 

way of expressing concentration-. • ; . * ^ < * > 

• 6\ Perform weigMngs orf*anatytical ;and tripeibalances;. , > ' - 

-Z. Clean lab(/ratory glassware.'' ."^ - . ^ - . / * ' ^ 

8. Prepari^ c hem jcal. solutions. ^ - ' » * . ' * ^ 

9. Perform a^^^itration. ^ . ' ^ ^ ' / • . • * * 
TO. Use a x:o]orimet*er.* , ' ^ - ' .-w * 

A. ' INSTRUCTIONAL OBJECTIVE ' ' / ' . - ^ ^ *' * ' . . \ 

1. Terminal Behavior : 'The learner wij.l e)6hibit proper ^technique while . ■ 
determining the ammonia-nitrogen content o^'-^ wastewater>jtrealtfnQnt ^ . ^ 
plant effluent. . ^ ^ ? . ' 

2. Conditions : The leawier will have.the M^e of the* attacfied -EMP, and, . 

all chemicajs and equipment 'l isted tn U\ „ /; . ^ * ' " 

' ' . • *• > ^ * . 

. 3. Accepted Performance: The use of pnpper- technique ^in. performing the i 
test will be judged -Uy the instructor/ / . ' • / * 

B. INSTRUCTIONAL RESOURCES' ' ' • \ .\ ^ , ' \ ' . * 

• 1. Available Media; g miriute sli^e-ta})e; XT.67." Determination of Artnonia Nitrogen* 
C' INSTRUCTIONAUAPPROACH (Sequencing)'. . '• - • ' 

K Classrooo - discussion of the importance pf the NH^-N *determi nation by ' ' 
the instructor and tlie use of an audid/visual unit, XT-<7. . 

♦Available from the U.S. Envlr^Rmental Protection Agency, Office of Water ' 
Projiram Oper»t1ons, National Tra.ining & Operational Technology Center, Cincinnati, . 
Ohio 45268 ^- ■ . , : , / 
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2. Laboratory - detcrmfDation^of, the NH-j-N concentration of a wastewater 
/ treatment pi £ypt effluent, ^ 

3. ' CJassroom - discussion of calculations, • > ^ 

,4. Xtassroom - final discussion of the procedure. • ' 



D. EQUIPMENT AND SUPPLY REQUIREMENTS 
(Matro' distillation 

1 , For* each 'student 



(Matro' distillation plus titraticnvof 1 sample per 2 students) 



All equipment is shared; see below . - ► 

^ . \ - , ■■ ' • 

2. Shared: . ' ■ ^ . ' 

beaker, ml (1 per 2 students) ' ' * - ^ a 

K)eaker, 600 ml (1 per 2 students) - • . y ^ f 

boiling beads, glass, 5 mm (6 per 2 students) - . y *• , 

bottle, gUss, 100. ml dispensing (1 per'2 students) " 1^* , 

^ bottle, glas5r lOOQ ml with glafSs stoppjer (1 per 18 students) ^ , . 

bo-ttle, glass, lOOtt ml with rubber stopper 'O '-per 18'students) 
, buret, 50 ml with 0,1 ml graduations (1 per 2 students) 
buret' clamp--p^per 2 students) 

cylinders, graduated, lOttml (2 per 2 students) * < * 

'cylinder, graduated, 600 ml (1 per 2 students) 

* distillation assembTy (1 per 2 students)* Diagram is in'Kjeldahl Nitrogen ^ 
' EMP in equipment list, fl 
-Meker burner * ^ * ' , • ^ 

>800 ml Kjeldahr flask ; • 

. -Kjeldabl spray trap, connecting bulb, 55 mm , 
*\ . -Graham or Allihn condenser, 16 inch ' ^ ' ' > ^ ^ 

-rubber stopper #3 • . ' ' / ' • 

-rubber stopper #7 - 
flask, Er.lenmeyer,^ -500 ml (1 per 2 students) 
flask, yolunjetrtc,' 1000 ml .with stopper^Xl per 18 students) 
, stand, titration v^ith procelain base for buret; . ^ - • 



^E. IPW REAGENT REQUIREMENTS: 



(minimum amounts per student) * \' 

/ 10 a suitabJ^-?W(^l»^^ent 

. pH paperr strips, ihiort ifjin^e to test at.pH §^6 
10 ml sadium hydroxide 
25 wl^b^te^ buffer ^' ^ 
50 mr WWc acid solution (2%)^ * * 
90 ml' (maximurt) standard su}wic acid solution (O.OaN) 

* • 3 drops mixed Indicator j 

' . 100 ml ammonia-free dhtlfled water 
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A PROTOTYPE FOI DEVELOPMENT OF ; 
ROUTINE OPERATIONAL PROCEDURES* 
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FOR THE 



QETfRMINATION OF NITRATE-NITRJTE NITROGEN AND 
OF NITRATE nitrogen; CADMIUM REDUCTION METHOD 



J 



W^* » - 



as- applied fn " 

WASTEWATER TREATMENT FACILITIES 

' and 1n the 
MONITORING. OF EFFLUENT WASTEWATERS. 



J V 



Instructional Package Worksheet^ -^^v , 



National Training and Operational Technology Center 
/ flunicipal Operations and Training Division 
Office of Water*' Program Operations ^ 
U.S. Environmental Protection Agency 
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PART II .INSTRUCTIONAL PACKAGE WORKSHEETS 

G, Determination of Nitrate-Nitrite Nitrogen and'of Nitrate Nitrogen^ Cadmium • 
Reduction Method 4 . 

1. The Federal Register-r (FR) issuance *in Outline No. 1 of this Guide lists ^ 
t ' two manual methods to determine Nitrate (as N): cadrtium reduction and 

brurine sulfate (formation of a complex). / 

2. The cadmium reduction method has be?jn written if) tne Effluent Monitoring 
Procedure (EMR) format 'entitled, "Determination of Nitratd-Nitrite Nitrogen 
and- of Nitrate Nitrogen, Cadmium RecluStion Method". The sirftpler equipment 
and techniques requirecf are ideal if equipment and experienced personnel 

" . are limited, and the test is required intermittently. Furthermore, the 
method yields data for concentrations of nitrate plus nitrite, of nitrate 
and of nitrite. ' ' ' 

If only nitrate data. is r^equired, the time involved in using this method 
becomes a significant consideration when testing is done on a daily basis. 
- The brucine sulfate method might be preferred. An EMP for the brucine 
^sulfate method is in preparation. - ^ * 

3. The reference sourcje for the Nitrate-Nitrite, Nitrate N4trogen, Cactnium 
Reduction Method EMP is 1974 EPA "Methods for Chemical Analysis of Water 
and Wastes," p. 20t. The only other FR source for th^' procedure is: 

a. 14th ed., APHA, "SDandard Methods for the Examination of Water and 
Wastewater," p. 423. / ' • , 

4. The procedures in this EMP ey^e for deteTjnining Nitrate plus Nitrite (asN) 
and Nitrite (as N). Nitrate (as N) concentrations are obtained by calculat- 
ing the difference of the above. The EMP also includes, thje calculation &f 

iNitrate (as NO3) and of Nitrite (as NO3) in case permits require these 
^expressions of the data. 

5. In the following Instructional Package Worksheet (IPW) the lesson plan 

i| ^tS*for (determining nitrate plus nitrite, then nitrite in a synthetic sample, 
then doihg,the calculations listed above in 4. 

Each student ^to prepare one reduction column and then process one blank, 
' one standard one sample to determine nitrite* plus nitrite (as N)' 
concentration. He is-^lso to process one blank, one standard andM|| same 
^ sampTe to determine nitrite (asN) concentration. The IPW equipmewPprid 

reagent requirements are based on this assignment^' If you choose a different 
assignment, adjust quantities accordingly. 
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»■ . W\GyiDELINES FOR 
•INSt^^l«)MAt-fACKA(5e WORKSHEET 



SUBJECT MATTER: ' Nitrite' + Nitra\;e Nitrogen, Nitrite .fiitVofQen, and*Nitrate 
Nitrogen 



UNIT OF INSTRUC'TUON: Sunmary of |n Elements 
ESTIMATED TIME: 400 minutes 



JUSTIFICATION FOR TH^INSTRUCTIOiIaL -OBJECTIVE: The testing of Nitrates and 
Witrites (NO3-N; NOg-N; NO^; N(2)is required by many National Pollution 

D4scharge Elimination System Permits. * . 

i ■ "I ' ■ 

ENtRY LEV^ BEHAVIOR: Learner must know how to.weigh to 4 deqimal places 
on an a'halytical, balance, how I0 weigh t'p two decimal places using a - 
triple beara balance, tiow to meesure the volume of liquids with a pipet 
and a. graduated cylinder, how to measure. pH using a pH meter, how to make 
■ sp^ptrophotometrick measurement^ asing a spectrophotometer, how to plottf 
andFinterpret graphs, how to silve subtraction problems involving decimals 
and how to multiply and divid^ factors in a fraction,'., 

A. INSTRUCTIONAL -OBJECTIVE: 



Terminal Behavior ; The } 
(including 1 reduction co 



ner will, assemble the required equipment • 
imn) , -copperize cadmium and fill a reducti/)n 
cokmin with it, prepare a/blank, one nitrate standard and a sample, pass 
each through the reduction column, add color reagent, measure the ab- 
sorbanceS, construct a cal i bra ti^jT curve using absorbanCes obtained. by the 
Glass and obtain from U/a mg- NOg + NO^-N/liter result for his reduced 

sample. He will also prepare a blank, one nitrite standard and a sample, 
VlcJ'color reagent, measure the absorbances, construct a calibration 
^ curve using class absorbance values and obtain, from it a mg NO«-N/liter ' 

r . ' / ' c ^ 

result for his non-reduced sample- He will rcalculate and report the 
. efficiency of his column using the-absorbance values for the two- standards 
, he tested. Thenjhe will calculate for his sample mg NOj-N/liten^ 

mg NOg/liter and mg» NO2/I iter. He will give the instructor a completed 

data sheet and will have an opportunity to, discuss the t$st^ sample- 
dilutions, applying colunn efficiency data and Interferences, to the test. 
All work must be dc^fie atcording to the EMP. ' * ^ 

2. Conditions : be'ing provided with classroom instruction, the required 
equipment'' and supplies, one sample, a copy of the EMP, a copy of the- 
diita sheet, two p[ieces of graph paper, inlfl' a total working time of 290 
minutes. . • 

3, Acrtpted Performance : Tf^e. J earner's techni<)ues must be satisfactory 
according to an Instructor's ratiftg an4 the learner's answers must 
be the same as an instructor's answers calculated from the same data. 
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B, 4NSTRUCTI0NAL RESOURCES^ 



1/ Available Media : EPA "Methods for Chemical Analysis of Water and Wasted," 
EMR on Determination of NO^ + NO2-N and NO^-N, EMP (p, 48) ^ Example, Ddta 

Sheet, EMP (pp, 49 & 50), Calibration .Graph forms for the test. Laboratory 



Equtpnjpat and, Supplies, one 21 minute CCTV cassette on "Preparation of[ 
the Cadmium Reduction Column" and the 'following numbered overheads (llj 



a. 
b. 
c, 
d. 



"f. 



#1 
#2 
#3 

#4^ 

#5^ 

#6 
#7 



"Data. obtained from the Cadmium Reduction Mettiod" 
EMP (p. 9) "Figure 1 Reduction Column" * 
Overview of steps for "Preparation of Reduction Column" 
Overview of EMP Procedures E, F, 6, H and L, "Detenni nation of 
Nitrite Plus Nitrate I!!itrogen" 

Overview of EMP Procedures I, J, ^ and L, "Detennj nation of ffitrljitje 
Nitrogen". ' , ' 
EMP (p, 48) "Example Data Sheet",. 

EMP (p. 49) Calibration Graph for Total NOo + NO^-N with curve 



h. #8 



2 '^^3 

drawn from example absorbances on the EMP, Data Sheet 
EMP (p, 50) Calibration Graph fof N02;N with curve drawn from 

example absorbances on the EMP fiata Sheet . ^ 

i, #9 "Example of Calculating Column Efficiency" * 
j, #10 EMP (p. 47) "Key to Data Sheet" which summarizes how to obtain 
. 'five- nitrjogen values from the test data, (ising format of the EMP 

Example Data Sheet / - < 1 

k, #11 A summary of "Removal of^In'terferences" from EMP Procedures D, 

F ^ind J 

2. Suggested Media : None ^ ^ 

INSTRUCTIONAL APPROACH: The. method presented in the Effluent Monitoring Pfocedure 
(EMP) is accor^ding to the. EPA Methods Manual, Procedures to determineLtotal 
>iitrite plus p^itrate nitrogen by the cadmium reduction method and also nitrite 
nitrogen by colorimetry 'are included in entirety. The nitrate nitrogen in a , 
sample can be calculated from the data obtained by these procedures, /Since 
some permits require the data as, nitrate and nitrite, the EMP include^s 

• calculating these concentratiorfsHrom the data obtained using the EMR 

procedures. ^ / " 

1. Preparat'lon foe fnstruction : . ' * ' ' ' 

/ 

•a. Use list ot equipment in D below to supply laboratory stations for ^ ^ 
each student, ^ ^ 

b. Make one glass reduction^column for each student. \ 

c. Prepare all necessary -reagents as listed in E below, 

d. Clean all glassware. - 

e. Duplicate copies of the EMP data sheet, two for each student. 

f. Duplicate copies of the two £MP calibratioh graph -forms for eac^h, 

g. Check pH meters for proper operation. . . . > ' 

h. Check spectrophotometers for proper operation. 
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2. Sequencing ; ^ 



a. LQS$on one -;70 minutes 
b* Break - 10 minutes 



(Alternative: A break of any length could come here stnce lesson one 
includes storage directions for the newly-prepared column,) 

c. Combination Preser^tation: .\ • 1^ 



Lesson two - 60 minutes : ^ 

• Lesson three - 20 m^ut6s ^' - * ^ / 

besson four r 40ifri:nutes * ' 
■» ♦ I-' 

There Xjan be^no b^eak between lessons tw^ and three^since color 
development of the reduced blank and standard must begin within * 
15 minutes of the reduction process, ' To compensate for student 
differences in accomplishing lessors two, cflassroom presentations of 
lessons two and three cin be combined* into one session so students 
^ can do the. laboratory work for each with no classrodm break between, * 

Since lesson four involves the same laboratory-techniques as lessons 
two and threei, all three lessons pan be Incl tided in the'?ame classrooi^ 
sessloim . ^, ' - ^ 



• *{A.ltern*tive: ^ - * . ^ 

(1) Lesson two - 60 minutes ' * 

(^) No br^^ak . . , - 

(3) Lesson three 20 minutes . - ' 

(4) Br^ak - 15 minutes - . ,^ / - ^' \ 

If lessons are presented in numerical order, this is the longest 
^ break you' can allow 'from the end of lesson, three's to t^e end of 
less^ seven. . . 

If lesson seven [as applicable] immediately follows lesson four,^ 
break up to 60 minytes.may be allowed, • ^ ' ' 

(5) LesJon four, 40 mfn^^es) ' . 

d. Break r- 15 minutes ' 

/ ' ^ 

(NOTE: If the Itessons' are presented in numerical order and a 15 
minute bredk was given after lesson three, therg should btf no break 
' given now.) /. r . • , 



(Alternative: If lesson seven [as applicable] is. to follow lesson 
four, this break can last up to 60ji1nules, >Subtract any break * 
given after lessort three.) 

e* Successive Presentations: 



Lesson seven (as appVicable) - 25. minutes j 
Lesson eight (as applicable) - 25 minuter 
Lunch break - 6t) minutes 
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is sequence was chosen so students can do '$he spectrophotometrlc 
measurements and calibration curve, far. the reduced nitrate s,taridards' 
and sample. This completes this half of the total workload and pro- 
vides for a logically-placed long break. • " , ' . 

(Al^ernatiW: a long break 1^ not desirable at this -point, the 
'lessorts ca^n be pre.senjted In numerical order. For this choice, only 
15 mInuteS' is available fbr a break from the, ehd of lesson three to' 
the end of lesson seven.) ^ ' 

f.^^ Combination Presentation: 

' • ' . ^ • . \ ^ ^ 

« Lesson five - 35 'minutes 

Lesson six -VS minutes - * '* ' 

Lessons five and six' involve the same laboratory techni^iues so tjje 
•classroom presentations are easily combined. /^\ 




(Alternative: \' 

(ir Lesson five - 35 minutes ^ • ^ 

(2) Break - 15 minutes ' , ^ 

If Tessons are presented in numerical orders this break is 
allowable, onlj^ if no break has occurred since the end of lesson 
three. ^ . 

If Jesson seven [as applicable] followed lesson four, a b»*^k up 
to 85 mwutes may be allowed, 

,(3) LesaoTTsix - IS^minutes) ^ 

g.*. Break - 10 minutes 

If lesson* are presented In num[eric^l order, 15 minutes is_ the longest 
Vt-x allowable Weak here provided no other break wa^ given since the end 
^ ^f lesson thr^. \J 

ff lesson seven (as applicable) followed lesson four, a break up to 
85 minutes may be allowed. Subtract any break time given, after lesson 
five. ' ; . 

, 1 

Lesson seven (asl applicable) - 15 minu.tes 

The classroom presentation and work time applicable to the reduced 
nitrate standards and sample was done earlie^r, Students onlyneed a^ 
reminder in the classroom before doing the spectrophotometrlc * 
measurements. 

t - 

(Alternative: Lfsson seven - 40 minutes. If lessons are presented 
In numerical order, all spectrophotometrlc measurements are done 
now,) 



i. -No break ' ^ 

\f ' ' ^ 

. (Alternative: If lessons have been presented in numerical order; " 

, only one TS minute breark tan be given 'from the end of lesson three to the 

end of >esson seven. In thys c^se, a^reak of any length could come 

now since the remaining lessofis involve calculations and a summary 

session.) , ; ^ ■ • ' \ 

j. Lesson eight (as applicable) * 15 minutes . 4^ 

See explanation under lesson seven, 

(Alternative: Lesson eight - 40 minutes. ' I<||l^sons were presented 
in numerical order, bptfv calibration^ dbrrves'-are constructed now.) 

k. No break ^ . ~ 

XAlternatf\fe: A break of any length could be scheduled.) 

K Le§5on nine - 25 minutes 

mA Break - 10 minutes 

(Alternative: A break of *any length can be sch^Buled. ) 

n. ,Lesson.ten - 25 minutes * ^ 

' 6 ^ 



0. Np break 

{Alternative: A break of any length can be scheduled.) ^ 
p. Lesson IT- 30 minutes ^ > * 

; D'. IPW EQUIPMENT AND SUPPLY f^EtjblREMENTS: • - 

^ , - ; . ' , 

a.m. - 1 blank, T nitrate standard, 1 sample 
p.m. - 1 blank, -I ni trite standard^ 1 sample 

^ 1. For Each Studen^ 

1 apron ^ % , ^ , 

' Ubeaker, 15a ml - ' '\ > -"^^ 

. * • 3 feeakers, 250 ml ^ ' ./ ^ 

. 1 heaker,-400 ml ^ ^ 

- , 1 weighing boat (for cadmium) \ . ' . 

^ - 1 wash bottle, squeeze type A ^ ^ 

1 glass cotumn for^eduction ^ : 

^ T cylinder, graduated, "60 ml, " 

)'pylV*9er, graduated ,\QOb ml \ " 
3 flasks, 250 ml Erlennie>^ (Ff lessons are done in numerical order, 
you ffegd 6.) * 

• 1 flask,''50 jnl volumetric with stopper Cif diluting samp|p* 
2, flasks," 100 ml yolumetr1c:,with Stoppers (If lessons arejone in , 

numerl ca border, yofu need 4.0 
1 pair rubber gloves 



1 pajr safety g^^srj^s 



erJc>. 
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^ ' > three inch length rubbfer hose (4 cnt IB) ^ . 

^ 1 pH meter (avoid sharing; uses time) - 
^ 1 pipet, Mohr, 10 ml ^ 
>li-pipet; volumetric, 25 ml , 

1-3 iJipets, volumetric, 50 ml . , ^ * * 

1 propipet 'bulb ^ ' ^ - 

2 crlamps, onf^ screw- type and orte pinch cock ^ . ' 

1 sieve, 60 mesh » ^ ^ 

^ spatula or stirring rod to transfer Cd to column ♦ . * . 

1 wad of glass wool for, column 

1 copy EMP data sheet ' - - 

1 copy df^ the two EMP calibration graph forms 

. 2. Shared : ' < l * • 

1 balance (to weigh approximately 20 g Cd) per 3 students (You can pre-weigh.)— 
1 vefy large funnel corttarining fluted filter paper (for Cd rinsings) set 

in old 'bottle per 2 students 
1 set^ volumetric pipets (1.0, 2.0, 5.0, 10.0 ml) per 4 students, 
1 one or two milliliter pipet graduated at 0.5 ml per 4 students 
1 two milliliter volumetric pipet for each bottle of color reagent * 
1 spectrophotometer per 3 students , . ^ * * 

1 spectrophotometer cell per instrument 

1 sypatula by each balance (if stiidents are to weigh out the Cd) 
1 support stand per 2 students. 
I snap-cTamp buret holder per -2 *students"^ ^ ' 




E. IPW REAGENT REQUIREMENTS:- (minimum'anjounts per student) 

4 liters d1sti>Med water, nitrate-nitrUe free 
480 ml concentrated aimoniuin chloride - EDTA solution (300 ml for every 

50 (kpl of dilute solution r'equired) < ' 

800 mff^ilute ammonium chloride - EDTA s,olytion ^ , ' 

12 ml^ color reagent (sulfanilamide, phosphoric acid,' Marshall s reagent) 

SMfe in dark bottle in refrigerator. 

1 prf concentrated hydrochloric acid itv dropper bcrttTe for pH adjustment 
1 mT concentrated apnonium hydroxide i^n dropoer bottle for pH adjustment 
(may not be required if sample 4s syntheticV 
60 ml hydrochloric* acid,' 6 N . * ^ . 

200 ml copper sulfate* solution, 2% ' . . 

11 mV potassium hitrate stock solution.' • Refrigerate. One liter ts a 

convenie)i^ amount to prepare accuV^atrly^. * 
10.0 ml ^M)tassium nitrite stock solutiog. Refrigerate. One Itter is*a ^ 
- convenient amount to prepare accurately. 
20 g cadmium, 40*6Q mesh. If not available from a commercial source, file^ 
cadmium sticks with a coarse file anif^ollect the granules which will • 
. pass a'10 mesh .Steve and are retained on a 40, then a 60lriesh sieve. Use 
a hood. ' Wear rubber gloves and a mask,, /v . C 

, jibout 100 ml ^ach of pH buffers 4, 7 and 10 ijf 'stijdents are to c^ieck the - 

calibration of their pH meters - ' 
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THE FOLLOWING SOLUTIONS ARE. UNSTABLE . Prfepare 




just before* use. 



25 ml KOO mg NOg-N/liter Mlut-fon to .activate the cadmium' redj^ct ion column. 
Dilute 1 ml stock potafTlum nitrate solution to one liters 

15 ml potassium nitrate standard solution. -Ond liter iSya^onvenlent 

amount to prepare accurately. (You might use up tor^ ml more to prepare 
,1 liter of sample. See below.) - * . ^ ' \ 

15 ml potassium nitrite standard solution. One liter is, a convenient amount 
to prepare accurately.^ (You..might use up to 90 ml more to prepare 1 liter 
of sample* See below.) , * ' 

50 ml sample of up tjo 1 mg NO2 + NO^'-N/liter. You can use the standard 
solutions of each form to prepare this. Party ml of each i-n one liter 
give's 0.4 mg/liter of each form for 9 sample of 0.8 mg NOg + NOj-N/liter. 



6 / / 
ERIC . ' 



220 



Page Mo. 20-9 



GUIDELINES FOR 

,-. ' - INSTRUCTIONAL Pf^CKAGE WORKSHEET • • - 

'.***. 
SUBJECT MATTER: Nitrite +' Nitrate Nitrogefl, Nlirlte Nitrffgen and Nitrate Nitrogen 

* UNIT OF INSTRUCTION:^ Preparation of Copper-Cadiaium" Reduction Column (EMP 

Procedure C) ' ' ' .. ■ ' . 

LESSON iftJffeER-: 1 of 11 • ' V . ' • 

. ESTIMAT£D TIME: 70 minutes ' . . ' 

JUSTIFICATION FOR THIS fNSTRUCTIONAL OBJECTIVE: To determine NO3-N In § sample, . 
the learner must prepare a reduct^lon column to reduce nitrate to nitrite. 

" r ^ , . ' 

ENTRY LEVEL BEHAVIOR: Learner ^ust ^)e able to measure the volume of liquids with 
a graduated cylinder. ' i 

. * 

A. INSTRUCTIONAL OBJECTIVE: * ' ' 

K Terminal Behavior : Learner will set up a' Tunctloning copper-cadmium . 
reduction column according to the steps tn EMP Procedure C as stated 
or described In the Information column. 

2. Conditions : Learner will "fee given the EMP, the necessary equlpmerit, two 
^^oples ot data sheet, 40 minutes and no assistance. 

3. Accepted Perfomance : Learner must accomplish terminal behavior to the 
satisfaction of an Instructor rating ► (Partteiilarly note the proper flow ' 
rate of^J7--10 ml/minute.) > ^ 

^ B. INSTRUCTIONAL RESOURCES: 

1. Available Media : Copies *of EMP; three overhea^SsY^ (1 ) "Data Obtained 

from the Cadmium -Reduction Method," (2) EMP "Figure 1 Reduction Column," p. 9, 
*{3) overview of steps for "Preparation of Reduction Column;" 21 minute 
CCTV cassette on "Preparation of the Reduction Column" 

2. Suggested Medla :^ Nbne ' • ^ 

• c. INSTRUCTIONAL APPROACH (Sequencing): . \ 

1. ^Presentat1on : 30 minutes 

a. Lecture Introduction . ^ * ^ 



- Use Training JSulde I* to introduce the test and the reasons why ^ 
nitrogen forms are important to water quality. 

- Use overhead (1) "Data Obtained.^." to establish the two determlna- ^ 
tlons students will do 1n the laboratory. 

- Show overhead (2) of EMP Figure of the Reduction Column. 

- Use overhead (3) to give overview of steps to prepare the c»1umn. 
Stress, Importance of flow rate. . 

- Caution re using cadmium (use gloves, da not Inhale). 
♦ 

221 
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b. Assignment: Read from above 

. A, Ins truction^t Objective, 1, Tenninal BeliSi^or 

c. Show CCTV cassette on preparing the column, 

d. Question period on material presented 

2, Student Performance and Evaluation ; (40 minute?) 

As stated in Instructional Objective-above, by instructor rating. 



t 
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INSTRUCTIONAL* PACKAGE WORKSHEET 
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•.SUBJECT MATTER; Nitrite f NUrate Nitrogen, Nttrlte 'NItrogen and Nitrate Nitrogen 

UNIX OF INSTRUCTIQN; Preparation 6f Nitrate ilorkln^ Standards and Redaction of 
Nl^e to Nitrite (EMP Pr^ufes-E a/id F) 

LESSON. NUMBER:.' 2 lof 11 , -I' . ' ^ , ^ 

ESTIMATED TIME:. 60 minutes . 

' ' * . : ^ . ■ 

JUSTIFICATION FOR TH,IS INSTRUCTIONAL OBJECTIVE: . This de'temiinatjon requires a ' . 
.calibration ci/rve derived from. nitrate workfng standard solutions which have 
been reduced to the nitrite form. 

ENTRY LEVEL BEHAVIOR: Learner must know .how "to ^use a pipet, a voluii|ptr1c flask, 
and a^ single-electrod^,pH meter. ' ' , . • ' 

A. INSTRUCTIONAL OBJECTIVE: . \ • • , * 

1- Terminal Behavior : .Learner will pre^jare a blank and one assigned nitrate 
r wQ^rklng standard solution and pass each solution through the redifctlon 
column to, reduce nitrite-nltrogerv to nitrite-nitrogen according to the 
, steps In EMP Proeedure|^E and F as stated of descrll^ In the Informatton 
• column. • • \ ' , ' . / 

2. Conditions : Learner will be given the equipment, the EMPV 50 minutes, and 
. ho assistance. ' > . ' ^ 

3- Accepted Performance s Learner w1:l f perform procedj^res E and F to the 
sati-jfaCtion 6f an instructor rating.' (Particularly note pipetting 
techninues and dilution to volume.) , ■ - 

B. - INSTRUCTIONAL 'RESOURCES: - ' ■) ' 

*1.' Available Media : Ctopies oT'EMP; tU overheads: (1) "Data Obtained frdri 
the CaAnium Reduction Method" and (4) -Overview of steps for "Determination 
Nitrite Plus Niirate Nitrogen" (E, F, 6, H, L) ' ' 

INSTRl/CTIONAL APPROACH (Sequencing): 

1. Presentation : Briefing ^(10 minutes) T < 

.a. i*se overhead (1) to stress that this is the beginning of the Determination 
,of Nitrite Plus Nitrate Nitrogen. r 
* * . ^ • ' - . . ^' . r 

b: Use overhe^/ (4) to give overview of EMP ProceduresE, F, G, H and L used 
to do tMs detenH nation.* 

■ it 

c. Assignment: Ribad from above 4 

,,A. Instructional Objective, 1. Terminal Behavior : - . 

• • 

. ,d. Assignment: Have studeiits riftad Procedures E and F. 
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e. Assignment: Tell students to prepare a l)lank and assign one of the- 
concentratlorfs for a working standard. Explain that for instructional 
purposes, results will be pooled among the 'class, for a calibration 
curve. . , ' * 

2. Student Performance^'and Evaluation : (50 minutes) 

As stated in Instructional Objective above^ by instructor racing. 
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•• •• GUIDELINES f OR J- 

'• , INSTRUCTIONAL PACKAGE WORKSHEET 

SUBJECT MAHER: NUrite + Nitrate Nitrogen, Nitrite Nitrogen an(/N1trat^ Nlirogen 

UNIT OF INStRUCTION: Color Development of Blank and Redtced Nitrate Working 
Standard (EMP Procedure G) 

LESSON NUMBER: 3 of 11 

ESTIMATED TIME: 20 minutei ' . 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The analytical ba«is for 
this determination is colorimetr^. 

♦ 

ENTRY LEVEL BEHAVIOR: Learner must know how to measure volumes of liquids using 
^ pi pet. ' * ^ , 

A/ INSTRUCTIONAL OBJECTIVE^ ✓ 

1. Terminal Be^av>or : Learner will add the color developer" to the blank and 
. the reduced working standard solutions according to the steps in EMf 
Procedure G as stated or described in the information column. , , 

^ 2. Conditions : Learner will be given tl>e. equipment, the EKP', 15 minutes .and 
no assistance. ' . 

# • - / 

'3. Accepted Performance : Learner will perform Procedure G to the satisfaction 
of an instructor rating. (Particularly note pipetting techniques!) ^ 



iM^jRuenoN/iL resources: 



X 



1. Available Medta : Copies Of EMP and one overhead, (4), overview of - 

steps for "Determination of Nitrfte Plus Nitral3| Nitrogen" (E, F, G, Hand L) 

2. Suggested Media :' None 

5 « • . . • 

INSTRUCTIONAL APPROACH (Sequencing) 
}. Presentation :* Briefing (5. minutes) 

a. Assignment/ Read from ab^ove \ 
"A. Instructional Objectivei 1. Terminal Behavior 

b. Use overhead (4) so students see where they are in determining NO2 + NO^ 

c. Assignment : Have students read Procedure G ' v 
2. Student Perfonpance and Evaluation : (15 mlptites) 

- As stated In Instructional' Objective above, by instructor rating. 




^,3. NOTE: The ^felutions can stand up to 2 hours before Procedure L (l^son 
Spectrophbtometric Measurements. 

I ' ^ 225 Page No^ 20-15 



.'/ ■ . . • ^ GUIDELINES FOR - , r - 

INSTRUCTIONAL PACKAGE- WORKSHEET 

... ^ ' . ' 

SUBJECT MAHER: Nitrite + Nitrate Nitrogen, *Nitrite Nitrogen and Nitrate Nitrogen 

> UNIT OF INSTRUCTION: "Preparation, pH Adjustment, Reduction and-Color J)evelop-* 
■ ment of the Sample (EMP Procedure H) , . y 

LESSON NUMBER: 4 of "iT . f • 

iJSTIMATED TIME: 40 minutes ' , ' - " 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The sample must undergo the ' 
. same treatment as the Tiitrate working stand'ard solutions so its total ' pltrate + 
nitrite concentration c?n^ be determined. • ' ^ 

ENTRY LEVEL BEHAVIOR: Learner must be able to use a pi pet,' a volumetric flask 
aV)d a single-electrode 4)H meter. ' 



\ 



A. INSTRUCTIONAL OBJECTIVE: ^ ' * 

1. Tirmihal Behavior : Learner will prepareA sample dilution If assigned, ^ 
• check, and 1f necessary adjusl the pH of (the sample, pass It thrOtf^Th the 

reductionXcolumn* and add the color deveh^per to It according' to the 
steps In iMFM^rocedure H as stated or described In the Information 
column. 

i . ^ 

2. Conditions ; Learner will be given *t he equipment, one Sample; the EMP. 

30 minutes and no assistance. . • v ' ^ " 

3. Accepted Performance: Learner will perform Procedure H to -the satisfaction 
of an' instructor rating. ^ 

It. . - 

B. INSTRUCTIONAL RESOURCES: * % * 

1. Available Media: Copies- of EMP and one overhead/ (4), overview of'steps 
'.tor "Determination of Nitrite •+ Nitrate Nitrogen" (E, F. a, H^) ' v 

r . ^ , . , ^ . ^ 7 

2. Suggested Media :. None 

C. INSTRUCTIONAL APPROACH (Sequencing) ^- 

1 . 'Presentation : Briefing (10 minutes) ■ , 
aJ^ssignment: Read from'above ^ ' 

I A. Instructfonal Ob^ctlve, 1. Terminal Behavior 
• b. Use overhead (4-^ sggHudents see where they are in determining 

H02-+N03.^ ^ . :r. ; : ' 

' c. Assignment: Have students re^d Procedure H. 

2. Student Performance and Evaluation : (30 minutes)^ 

As stated In Instructional Objective above, by 1nstru£tor rating. ' 
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3. NOTE: The solution can stand .Up to 2 hours before Procedure 1, 
" Spectrophotometric Measurements. 

4, NOTE-- The students can now (to Procedure L Xlessorv 7) for' the 
reduced nitrate standards and sample and also .Procedures M, 0 and 
P (lesson 8) or they can do the nitrtte analysTs tlessons 5 and 6) 

. before lessons 7 and 8. ' 




GUIDELINES FOR ^ 
■ INSTRUCTIONAL PACKAGE WORKSHEET . » 

SUBJECT MAHER:. Nitrite + Nitrate Nitrogen, Nitrite Nitrogen and Nitrate Nitrogen 

UNIT OF INSTRUtTION; Preparation and Color Development of Nit^rite Working / 
Standards (EMP Procedures I and J) . ^ 

LESSON NUMBER: 5 of 11 ' ^ . . ' 

ESTIMATED TIME: 35 minutes . ' , ^ 

JUSTIFICATION FOR THIS INSTRUCTrONAL OEkJECTIVE: This determination requires a , 
ca\ibration, curve derived from nitrtte working standard solutions. 

ENTRY LEVEL BfeHAVIOR: Learner must be able to use ar pl4)et, a volumetric flask, 
•and^a single-electrode pH meter. 

A. INSTRUCTIONAL OBJECTIVE: . ^ ' 

1. Terminal Behavior :' Learr\er will prepare a blank and one assigned nitrite 
working standard solution and then add color developer to them aiccording 
toHhe sieps in EMP Procedures I and^J as stated or described in the 
information column. 

2. Conditions: Learner will be given the EMP, the necessary equipment, 
25 minQtes, and no as-si stance. 

3^. Accepted Performanc^ : Learner will perform Procedures I and J to the 
sat4sfaction of in instructor rating. (Particularly note correct 
pipetting techniques and dtlution* to the exact marks.) 



B. instru(;tiokal resources: 
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1. Available Media. : Copies of EMB; two. overheads: (1) "Data Obtained 
from the Cadmium Reduction Method" and (5) overview of the steps fo/ 
"Deterroinatlon of Nitrite Nitrogen" (I, J, K, L) 

2. Suggested Media : None 

C. INSTRUCTIONAL APPROACH (Sequencing): \ 
1. Prfesentation : Briefing. (10 minutes)*; ^ 

a. Use overhead (1) to stress that this Is the beginning of the Determination 
of Nitrite Nitrogen. 

b. Use overhead (S) to give overview of EMP Procedures I, J, K and L used 
to do this de,term1 nation. j 

c. Assignment: Rea^ from abpve 

A. Instructional Objective, 1. Terminal Behavior 
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/ . . . f ■ 

^ d. Assignment: Have students read Proce<^es I and J. 

e. Assignment: Have each do the same concentration nitrite standard as ' 
they did for a nitrate standard. They will need absorbances for the 
same concentrations to check their column efficiency in Jesson 9. 

2. Student Performance and 'Evaluation : (25 rrtinutes). 

As stated in 'Instructional Objective above, by instructor rating. 

3. NOTE: The sdlutions can stand up to 2 hours before Procedure I (lesson 7),, 
Spectrophotometric Measurements, ^ 



\ 
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GUIDELINES FOR ... 

INSTRUCTIONAL PACKAGE WORKSHEET ' / ' * 

i% 

■ : ■ ' ^ " 

ifUBJECT MAHER^, Nitrite +\ Nitrate Nitrogen, Nitritfe Nitrog^ and Nitrate Nitrogen 

UNIT OF INSTRUCTION: Preparation, pH Adjustment and Color Development of the . 
Sample (EMP Procedure K) • . " _ ^ ' 

'LESSON NUMBER: 6 of IV^ 

ESTIMATED TIME :• 15 minutes 

JUSTIFICATION JOR THIS INSTRUCTIONAL OBJECTIVE: The sample must undergo the . J 
same treatment, as the nitrite working standard solutions so it^ nitrite con- / 
centration can be determined. , • 

ENTRY LEVEL BEHAVIOR: Learner mus^^jbe able to use a pipet, a volumetric fl*a?k 
and a jingle-electrode pH 'meter. ▼ 

A. INSTRUCTIONAL OBJECTIVE: ^ ■ 

1- Terminal Behavior : Learner wfll prepare a sample dilution 1f assigned, 
. check and if necessary adjust the pH of thg sample, then add color 

developer to it according to the steps 1n EMP Procedure K as stated or 

describedjn the information column, 1 

2. Conditions : Learner will be given the equipment, one sample, the EMP, ' 
10 minutes and no assistance. ^ 

^3. Accepted Performance : Learner will perform Procedure K to^the satis- 
fact1ont6f an instructor rating. -> 

B. INSTRUCTIONAL RESOORCES: 

1. Available Hedia : Copies of the EMP and one overhead, (5) overview of steps 
for "Detemi nation of Nitr.ite Nitrogen" (I, J,. K and L) \ ^ 

2. Suggested Media : .None ' 

C. INSTRUCTION?\L APPROACH (Sequencing): ^ 
.1. Presentation : Briefing (5 minutes) ^ * - • 

a. Assignment:, Read from above ^ * ' 

A. Instructional Objective, 1. Terminal Behavior 
^ b. Use overhead (5) so students see where they^are in determining NOg " - 

Ci>^ Assignment: Have studei\ts read Procedure K 
2. Student Performance and Evaluation : .(10 minutes) 



As stated in instructional ObjectiVt aUbve, by instructor rating. 
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SUB(jECT MATTER: Nitrite + Nitrate Nitrogen, N^trite Nitragen and Nit»*at«;Nitrogen 
UNIT OF INSTRUCTION: Spectrephotometric Measurements {EMP Procedure i) ) " ' 
LESSON NUMBER: 7^ of 11 > ' 

* * * * * » 

ESTIMATED TIME: 40 minutes ' , . , ' 

".JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The absorbance' values are 
necessary for preparation of standard curves "and for detejaftination of the 
concentration of unknown samplel^ ' ^ . 

ENTRY LEVEL. "B'EHAVIOR: Learner must know how to operate a B & L S^ectronic 20 
equivalent) - . ' . 

A. INSTRUCTIONAL OBJEfriVE: - . ' , ' 

1. Tenninal Behavior : Learner wilV determine and record the' absorbance for 
/ his reduced nitrate standarVsolution, the nitrite standard solution, and* 
two sample solutions using the corresponding processed blanks to zero 
the instrument and according to the steps, in EMP Procedure L as stated 
^^^^ or de3cribed in t^e information column. 

,2. Conditions : Learner will be given the equipment, the EMP, 2 copie? of 
the EMP "Example Data Sheet," 30 minutes and no*assistance. 



. 1 



3. Accepted Performance : Learner muft accomplish tenninal behavior to the 
satisfaction of an Instructor rating. (Particularly note correct. pro- 
cedure in using the^ Spectronic 20: checking infinite absorbance, 
adjusting to zero using his treated blanks, 'handling cells.) . - 



B. INSTRUCTIONAL RESOURCES: 
1. Avai'kble'Media 



Copfw of EMP; four overheads:- 0) "OatS Obtairted^frorti 
the Ca^ium Reduction Method," (4) overview of steps for "determination 



of Nitnte Plus Nitrate Nitrogen," (5) overview of steps for "Determijiation 
of Nitrite Nilrx)gen," (6) EMP "Example Darta Sheet, " p. 48. '- 

1". Presentation : 'Brieffng (10 minuses) - - 

a. Use* overhead (1) .to remind students they {have two sets of blanks an<P 
standard s» and 2 altquots of sample proces^ydi/fer*ently. ^* * ^ * 

b. Use overhead (4) to remind student^ of how they processed solutions 
for NO2 + NQj.data. ' 

c. Use overheadM5) to remind students of |^w they processed solutions * 
for N02^ dfita. . ^ 



V 



• 
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d. Assignment: Read from &b^ye ' 

f 

'"ST;r3^cT;ionaa uDjec 

4. < 



^ InstrsHctlonaKT Objective, K Terminal Behavior . 
*e. Assignment: .Have stqdents^ad Procedure L. 



f.^ Distribute 2 copies of the ^P. "Examqj^ Data Sheet" to each student, 

* 9- Ajno^nce^ tTiat one data sheet^m(st* be compTfited for the permanent 
♦ ^ record of the course^ 



- ^h. Us€ overhead {€) Xo show»udent[s. where tp- rj 
absorbances on ttie EMP dRa' Sheat, 

2. Student Performance and Evaluation : (30 miniites) 

^ f$ stated' in Instructional Objectlve^Dove/ by 1j 



irt^ respective 



^uctor rating.' 



S. NOTE: There are two sets of . solutions Jto^ be/Wasured, This leHoii^can 
be ^pllt with 25 minutes i given to the rfeducet^itrate standards' and 
. ♦ sample and 15 minutes given to the non-reducfetniltrtte standards and 
^sampfle. - i - \ 
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♦ « . GUIDELINES FOR ^ • , " 

, ' INSTRUCTIONAL PACKAGE WORKSHEET ' 

SUBJECT MATTER: , NitHte + Nitrate Nl'trqgeh, Nitrite Nitrogen and Nitrate Nitrqgen- 

, UNIT OF INSTRUCTION: Making 'a Calibration Curve and. Reading Results front 
C^ibra.f1^ Curve (•EMf> Proctfdure^ M, 0 and P) ' '-^ 

LESSON NUMBER: 8 of IV ",. ^ ' 

ESTIMATED TItlE:' 40.mjniifes . ^ ' 



J0 



JUSTIFICATION FOR THIS INSTRUCT^AL 0B3€CTIVE: the determination requires makipg 
^ c6(libration curves for rfeduJw nitrate .standards and 'for non-reduced iritrtte 
standaf^s and then determining content rations for reduced and non-redwced 
samples from the curves. ^ ' \ ^ ' 

ENTR^BpEL BEHAyiQR': l^earner must te able to constrCict and u^^ .graph. 

a/ INSTRUCTIONAL GBJECTIVEt'' ' ^' 



on plot 



1. Terminal 'behavior : Learner will ^oonstrtict 2 calibration fTots ai\d use- 
'them/ tq convert the absorbance reajdfhgi for his sample ^'nto mgyHOg^ > NO3-N/ 

' litdr and also into-mg NOg-N/litei: values aptording tb EMP Prcfeures M, Q 

^. and'^^as stated or desiribed in the.|V5^ornmtion column.. - 

*2. Conditions : Learner will b^ given the EMP, a copy of .the\tw(^calibrat:ibn 
graph forms in the tMP, absorbance data obrtained from' othen^s^ud^nts, 
' r>is data sheet, rulfer, 30 minutes and no assistJhce;- * 

Accepted Performance ) .Learnei^'s gfaphs and obtained results musti be the 
same as th^ instrjjctor's graphs and sample results obtained from the 
same data. ' - % * Jf^' 

B. INSTRUCTIONAL RESOURCES: . - . ■ 

" , " ' \ ' ■ ■ ' ■ ■ ♦ ■ 

1. Ava i Table Med 1a :f Copies of-£Mh three overheads: (6) EMP "^jample Data . 
S^et^/'^TTtxaniple Calibration Graph for T6tal mtrtte Plus* Nttra'te 
NWrogen, (8) Example Calibration, Graph for Nitrite Nitrogen * 




■ Sugqested-Mecj^a : ■\tlone ' ' * " 
C. ifliiittltTlONAL APPROAol^^encing") V 




1. Presentation : Lec'^ture .(10 mirtlites) 

a. Assignment: Read' from above '.' ' 

' * \- . . • 

. A. In^ructibwuJ- Objective, 1. Terminal Behavior 



b. Assignment: Have students read EMP Procedures M, 0 and P. V 



€• Lecture: Interpretation of Graphs ^ ^ i 

- Use EMP Procedures M, 0 andP 

- Use 'overhead (6) of EMP "Example Pata Sheet" to show location 
of ♦b'sorbances used for each graph, M| 

Use overheads (7) and . (8) to show calibration Hptis drawn from 
example absorbances on an EMP Example. Data ShMf and how to use an 
absorbance value for a sample to obtain a concentration value for it.* 

- 'Compl'le absor^bance data for all standards from students. 

-.Make .sure students have absorbance data for the call brat/Ion standards 
recorded on thfir data sheets. 



2. Student Performance and tvaluatlon :^ (30 minutes)^ 

As stated 1ji Instructional Objective above, by Instructor rating, 

3. NOTE: There are two curves to constrAitt a»d use. This lesson can be 
spVit with 25jntnutes given to the reduced nitrate standard 

(mg NOg + KOj-N/liter) curve and 25 minutes the non-reducej^ nitrite 

standard curve. 
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GUIDELINES FOR 

INSTRUCTIONAL PACKAGE WORKSHEET / 

SUBJECT MATTER: Nitrite + Nitrate Nitrogen, Nitrite Nitrogen and Nitrate Nitrogen 'y 
UNIT OF INSTRUCTION: Checking CoTumn Efficiency (EMP Procedure N) 
LESSON NUMBER: 9 of 11 - \. - 

ESTIMATED TIME: 25 minutes ' - \ - 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The column efftdency must be 
> -rrlar 100% in order to olftain reliable results from the copper 1 zed cadm'lum 
reduction column. 

ENTRY LEVEL BEHAVIOR: Learjner must be able to worlyl^vislon and multiplication, 
problems involving decimals. ^ , 

a: INSTRUCTIONAL OBJECTIVE: \ - . e T 

1. Terminal Behavior : Learner will calculate the column eff1cienc7'of ' * ^ \ 
his column and report the result to? the .instructor; ♦ . . a * ^ 

2. donditions : Learner ^111 be given the EMP, h4s data sheet, 15 minutes . > 
and no'asslstance. ^ ^ ^ / ^ . ' 

- 3. Accepted Perf orrofice : Learner must pbtaiR-^^§ame answer as the -initructor 
calculates from the same data and the-column effk:1%Hcy must be wn»th1n th^ 
rang^ of 96% to 1Q4%. \ . ^ . ^ / ' 

' B. INSTRUCTIONAL RESOURCES: ' ' ' ^ ^ ^• 

. J. Available Media : Copies ^of EMP and one overh«Al, {9} an ."Example of 
Calculating Colgoin Efficiency"' • ^ .^ 
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2. Suggested Media : None ^ . ; , • 

C. INSTRUCTIONAL APPROACH (Sequencing): 

1^ ' . - " . . * 

1. Presentation : Briefing (10. mijiutes) ' , ' 

a. Assignment: Read from above r ^ • - • 

'A. Instructional Objective, 1. Terminal Bj^havior^ . 

hi Assignment: Have students read ^^ocedure N.^ 

c. Lecttfre: UJe EMP Procedure N amShoverhead (9) to go through* an 
. example of calculating, column efficiency. , «^ - 

2. Student Performance jTnd Evaluation ; (IS^mlnutes) | * * 
As Stated In InstructWW* Objective |lK)ve,* byHnstrpctor Vatirjg. ^ 

. ^ . ' 235 , - ^ . 
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SUBJECT MATTER: Nitrite + Nitrate Nitrogen, Nitrite ^Nitrogen and Nitrate. Nitrogen 
OWT OF INSTRUCTION: Calculations and Reporting- Data (EMP Procedures Q, R and S) 
LESSON NURBER: ]0 of 11 ' 
ESTIMATED TIME: 25 Jinutes. 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will*be responsible, 
for -calculating results of the test and reporting this- (lata. 

^NTRY LEVEL BEHAVIOR: Learner must be able to work subtraction, myltlpl Ication 
and division problems. * . . < 

A. INSTRUCTIONAL fllJECTIVE: 



. Termlhal Behavior ;.. Learner %iTl subtract the mg/liter of N02-N'Trom the 

mg/liter of total (NO2-N + NOj-li) and report the results as NO^-N; multiply 

NO2-N by c(^ect factor and report resul ts as*N02 Wl1ter; mult1plj( NO^-N 

• by correct factor and report the results as NO^ mg/T1ter according to the 

,steps in the EMP ProcedureVp, .R and S as stated or described -in the 
, 1nfpnnatior> column. * , 
« 

2. Conditions : On the provided example data sheet, given the-EMP Training. 
Guide vrith directions for do.ing the calcual t1ons» ^ith 15 minutes and 
no ass^istance. . . ' ^ ^ \ 

. 3. Acceptect^ Performance : Learner must turn in completed data sheet with the 
same answer (to the, nearest .01 mg/liter) as the instructor calculates 
from the same data. 

8? IHSTRUCTIONAL RESOURCES: * . ' i ' ' ' ' 

C 

1. Available Media : Copies of EMP; two overheads: (6), EMP '^Example Data 
Sheet" and (10), EMP p. 47 "Key to Data Sheet" 

2. Suggested Media : • None 

C. INSTRUCTIONAL APPROACH ^Sequencing): ^ . • * 

1 . •Preserttation : Briefing (10 minutes) , . ' 

a. - U,se overhead (6), the headings pn columns, to shoM students the 
values to be obtained. . < 
^ - Read from abo^^: 

A.i .Instructl^l Objective, 1. Terminal .Beha\^or 



b. Assignment: Have students read EMP Procedures Q, R and 9. 



c. While students have data sheet before them, use oUrhead (10) which 
lists the ways to calcJlate the desired values using the data sheet 
format, 
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2. Student 'Performance and Evaluation : "(15 minutes) 

' ^ ^ * f 

As stated In Instructional Objective above, by Instructor rating,- 

3- Collect One Completed Data Sheet :-, from each studeht at- the end ^f 
this lesson, ^ \ ^ 



GUIDELINES FOR 

INSTRUCTIONAL PACKAGE WORKSHEET 

» * 

SUBJECT MATTER: Nitrite + Nitrate Nitt-ogen," Nitrite Nitrogen and Nitrate Nitrogen 
. UNltOF INSTRUCTION: FoUow-^p *-and Symnary of SuC'ject Matter 
LESSON NUMBER: 11 of 11 . * 

ESTIMATED TIME: 30 minutes • . - , 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: ^Learner should have an opportunity 
to ask any questions about the procedur^and also should receive final comments 
about the reduction column, sample dilutIRs and removal of interferences. 

,||NTRY LEVEL BEHAVIOR: . Learner will have performed -thte en€ire EMP procedure to 
^ determine Total N1tra<fe + Ni^ite, Nitrate and Nitr.ite^.(mg NOj-N/liter + 

• .m^NOg-N/IUer, mg^NOj-N/l iter and mg NO2-N/I iter.) 

A. INSTRUCTIONAL OBJECTIVE:' ' 

1. Terminal Behavior : Learntr vrin -have -any unresolved questions .about the 
procedure » choosing sample volumes and rejecting calibration curves 
answered. He should also be aware that the. EMP contains Procedure D» 
Removal of Interferences^. 

2. Contfltlonsj Copies of the EMP» data sheet, calibration curve and 30 minutes. 

3. Accepted Performance :^ by act1ve'i)art1<;1pat1on In the 30 minute ^wrap-up' 
sessioms judged by the Instructor. * » ^ 

B. INSTRUCTIGNAL' RESOURCES: 

1. Available Media : EMP with Training Guide and one overhead: (11) summarizing 
"Removal of Interferences." Overheads 1 through 10 Should be available for 
question period. 

2. Suggested Media : No^ 

C. INSTRUCTIONAL^R^ (Sequencing) 

• 1< Presentation : Vec,ture-D1scuss1on (30 minutes) • 

a. Discuss, results of test If appropriate. Answer Questions. 

b. NOTE: EMP* Training Guide Section VII on checking column efficiency 
and hdw to reactivate the column. 

c. 'NOTE: Training*^ Guide Section YII on use of rfflutlons.* 

d. Use overN^ad (11) summarizing TRemova^f Interferences." 

e. Answer any remaining questions. 
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2. Student Evaluation : Satisfactory partldipatlon In the sessions as judged 
by Instructor. 
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A PROTOTYPE FOR DEVELOPMEWT OF 
ROUTINE OPERATIOf<l\L PROCfDUR^S 

for the 

DETERMINATION ^F OIL AND GREASE 



as applied \x\ ^"^ / 

WASTEWATER TREATMENT FACRITIES ' 
and 1n the " ' ^ * 

MONITORING OF EFFLUENT 'WASTEWATERS 



INSTRUCTIONAL PACKAGE WORKSHEET 



National Training and Operational Technology Center 
Municipal Operations ami Tralnlqg Division • 
Office of Water Program Operations 
U. S. Environmental Protection Agency 



CH.og.1pw. 2d 6.77 
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PART II INSTRUCTIONAL PACKAG^ORKsSeTS 

H. Ueteirmi nation of Oil and Grease ,/ . i ^ 

, T. The Federal Register (FR) issuance in Outline No. 1 of thi| Guide lists 
one method to determine Oil and Grease: liquid-liquid extrfction with 
trichlcro^trifluoroethane, gravimetric. - \^ 

Zp The extraction and gravimetric method has been written in the Effluerrt 
Monitoring Procedure (EMP) format entitled, "Determination of Oil and 
Grease." 

3. The reference source for the EMP is 1974 EPA "Methods 'for Chemical 
Analysis of Water and Wastes," p. 229. The only other FR source for 
the procedure is: 

a. 14th ed., APHA, ."Standard Methods for*the Examination of Water and 
, Wastewater," p. 515, 



4. In the following Instructional Package Worksheet jlPVf) for the EMP, ^ 
the lesson pl^n is for extraction and gravimel^c determination of 
oil and grease in a WWTP effluent sample acid^^d to pH2. 

5. Each studerjt is^'^process one sample. The, IPW equipment and reagent 
requirements are bas^d on this assignment. If you choose a different 
assignment, adjust quantities accordingly. 



1 
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• GUIDELINES FOR' 
INSTRUCTIONAL PACKAGE 'WORKSHEET 



SUBJECT MAffER: Determination of Oil and Grease 



IBJEC 
in C 



UNIT OF INSTRUCTION: 
LESSON NUMBER: 1 of 1 



ESTIMATED ijlME: 2 1/2 hours 



JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should know 
how to. perform an oil and grease determination since it may be required 
by the permit system. , * 

ENTRY LEVEL feEHAVIOR: The learner must be able to: 

1. Perform basic mathematical comjputations (addition, ' subtraction, ' 
multiplication and div.ision). ^ 

2. Handle solutions of a^ids safely. ^ r 

3. Understand the term liter, milliliter, 'gram, and nfrtlligram. n 

4. Perform weighings on an analytical bala||pe. 

, 5. Clean laboratory glassware. ^ . 

6. Prepare a desiccator 'for use) 

7. Use-ordinary glassware such as beakers', flasks, graduated cylinders. 

8. Use a laboratory oven for drying gjassware. ^ 

> 9. Drill holes through, a rubber stopper. ^ , • • 

10. Bend fire polish glass tubing using a burner as a source of heat. . 

11. Use a laboratory burner. 

A. ' INSTRUCTIONAL OBJECTIVE • • ^ . 

1. Teri^inal Behavior - The learner will exhibit proper technique while 
performing an oil/grease determination. 

\^ 

2. Conditions - The learner will have the use of the attached ^P, and * 
all chemicals and equipment listed in it^ m ' ' 

.3. Accepted Perfbrmance - The use of proper technique in performing the 
test win be judged by the , instructor. 

B. INSTRUCTIONAL RESOURCES ^ * 

1. Available Hedia ^ ' " * • 
a. XT-56, The Determination of Oil and Grease 

b^ Color TV tape showing the use of a separatory funnel* 

c. Color TV tape s^^owlng the following items/techniques:* 
l.'^se of pH sensitive paper 

ii. Folding a piece of filler paper ^ 

ill. Placing the fitter paper in a 60'' runnel , ^ ^ 

iv. Use of thermometers 

d. Color^ tap6 showing a distillation setup tTo he used 'if the 

, solvent will be distilled off at the end of the procedure) • ' ' 

' *b and c above, are on. one, case tte 

2. Suggested Media - None 

241 ' ^' 

O • . ' » No. 21-3 



ERIC 



C. INSTRUCTIONAL APPROACH (Sequencing) 

V, V. Classroom . ^ . 

a. Have the learners read the Brief Description of Analysis. 

b. Discuss oil and grease using XT-56, Determination of Oil and Grease, 
and, or the TV tape(s). 

c. Explain the symbol TF/D {see'A.1.4 and A,1.4.4a.). 

d. Have the learners read sections C. and D.1.1. through D.1.9. 

e. - Read A. 4.1 and A. 4. 1.1b. (Have the flasks in a desiccator in the 
. laboratory ). ' 

2. Laboratory 

a. Have the learners do D.1.10 through D.2.14. (A break may be given during 
the 30 minute cooling period). . 

b. If desired, assign someone to run a blank (see section '^F). \ 

. >^ 

3. Laboratory . ^ ^ , ^ 

Have the%learners do ^section E. 

4. Classroom 

* a. Have the learners do section G. 

b. Final questions and discussion. — 

D. IPW EQUIPMENT AND SUPPLY REQUIREMENTS 
1. For each student: 



One stopper/glass tubing apparatus for applying suction to the 
distilling flask. See figure 2 in the EMP 

Source af vacuum (water aspiratol^ or vacuum pump) 

Hot water bath (SO'^C temperature needed) 

Hot plate (must have cont1nuou| setting between its. lower and 
upper limit; cannot have only rqw, medium and high settings) 

Steam bath (large enough, to accommodate at leaist 1 distilling 
flask, 125 ml size) ' ' . 

Laboratory apron ^^^^ • 

Safety glasses . 

Pen or pencil , , . 

Notebook (for recording data) 



Distilling flask/ 125 ml, with a 24/40 ground glass neck (Corning 
number 4100 ts an example) - One flask is used for each determination. 

Desiccator (large enough to hold at least.one 125 ml distilling flask) 



242 

O No. 21-4 



•ERIC 



IPW EQUIPMENT AND SUPPLY REQUIREMENTS (Cont'd.^ ^ * 
Graduated cylinders, 10 ml and 50 ml 
Ring st^nd 

Funnel, 60^, about 50 mm size • * L 

, Separatory funnel with Teflon stopcock, 2 liter 
Ring- (to support the separatory funnel) 

Clamp (to fft neck of disjtilling flask) . t ^ . 

Beakers,- 1000 ml (1), 100|hl50 ml (2) 

The ?^'ter separatory funnel should be mounted on the ring and ring 
stand, and should contain 1 literjDf sample already acidified to pH2. 

2. Shared r [ 

Analytical balance (200 ^ capacity), 1 per 4 students 
Still, or other source ojF distilled Water 

IPW REAGENT REQUIREMENTS (MINIMUM AMOUNTS PER STUDENT) \ . 
1 ,1 ,2-trichloro-J ,2,2-tr^ifluoroethane* (125 ml) 
Lintless tissues i^nay be used in place of crucible tongs) (5) 
Whatman' number 40 filter paper (ta fit the funnel in D above), 1 piece 
Anhydrous sodium sulfate, NagSO^ (3 g) 



*Freon 113 is a^ general' name used by E. I, DuPont de, Nerfours, Inc, 
f|r t1te. above solvent. TF and PCA are two*spec1fi<:- grades of 
FreonJ13. TF is tbej?etter of the t'wo. ' GenosOlv D is the name 
used by Allied Chefical Company for the above solvent. Either 
Freon TF or Genosotv D itiay be used in the determination. 
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A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATIONAL P"ROCE CURES 

FOR THE 



DETERMINATION OF AMMONIA BY AN AljWONIA 
SELECTIVE lON.ELECTJ^ODE' 



<1 . 



plied in 

HASTEWATER TREATMENT FACILITIES 

and in the 
MONITORING OF EFFLUENT WASTEWATERS 



Instructional Package Worksheet ^ 



National Training and Operational Technology Center 
Municipal Operation^ and Trailing Division 
Office.of' W'ate** Program Operations- 
U.S. Environmental Protect1<)n AgerKy 



CH.N.am.ipw.1.6.77 
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PART II INSTRUCTIONAL PACI^GE WORKSHEETS • • 

I. Determination pf Ammonia by an Ammonia Selective Ion Electrode 
'* * . ' ' 

"I. The F§dera] Register (FR) issuance in. Outline No-. 1 of tKIs 
lists onfe mfethod for the isolation of Ammonia from a waiter 
i.e., mn^ distillation at pH9.5. In a footnote, #4, it ^t^tes: 
"Manual distillation is not required if comparability data on. repre- 
sentative eilHuent samples are on company file to show that this 
prieliminary step is not necessary; however, manual distil lapon will 
be required to resolve any controversies." 

•^The same FR issuance lists three manual methods for the measurement 




of the isolated armonia: nesslerization (for 0.05-1 mg/JI), 
(for \rZ^^mg/^ ) and electrode (fori 0.05-1400 mg/1) 



titration 



The electrode method has been written in the Effluent Monitoring 
Procedure (EMP) format entitled, "Determination of Ammoni^ by an 
Ammonia Selective Ion Electrode." The distillation, ne^sl^ization 
and titration methods -for macro sample volumes are contained in the 
EMP, "Nitrogen, Ammonia Determination." The distillation! ressl erization 
and titration methods for both macro and micro sample volumes are contain- 
ed it) another EMP, "Determination of Total Kjeldahl Ni trofgen. ''^ - 

The reference source for the Ammonia Selective Ion ElectrO^j^xEMP^is 1974 
EPA "Methods for Chemical Analysis of Water and Pastes,'*/ p. 165. This 
manual rfefers the analys^t to the directions of the manuflacturer if he is 
usif^g a specific ion meter. Thus, the second referencejfor this EMP is . 
the Orion,* "Injtruction'Manual for Probe and Meter. ^ flo other sources 
for the p_rocedure*^arfe#»l isfed in the FR. * 

The procedures in* this EMP are>nly for the measuremeri|c of ammonia. The ^ 
distillation procedure Tor both macro and micro sample olumes are contained 
in the EMP, "Determination of Total Kjeldahl Nitrogen/" The distillation 
procedure for inacco sample volumes is also in^e'EMP/, "Nitrogen, Ammonia 
Determination." ^ /- 

In the following Instructional Package Worksheet, t^e lesson plan is f or ^ 
determination of ammonia in a synthetic sample >rf)ichf may^or may not have 
bden distilled.. * J " 



\ 



•Mention of a specific brand name does not cdnsti 
f nvironmenta? Protection Agency * 




Each student is to process two standards and two sjLples. ' Thre lPW equip- 
ment and reagent requirements are based on this aafelgoment.. If you dhoose 
a different assignmerft> adjust quantities accordingly* , # , 



te endorsement by the U. S. 
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■ • ' • - GUIDELINES F0| ■ 
' . ' • I NSTRUGtiqNAL PACKAGE .WORKSHEET 

SUBJECT MATTER: •et'ermifiati'on of .Amrnqnia-by Selective Ion Electrode Method 
UNITOF.lNSTRyCTIOW: • ** . ^' . ^ 

tSSSOH;^ 1 of 1 ^ .- • • ; "• . * 
ESTIMATED TIME,:. JO minutes ' ),'*',.'.' 

JUSTi/I CATION FOR THI-S I^ISTRUCTIONAL OBJEliRyfe The detennifiation Dfamnonia is 
required by jnar\y NPDES permits. It is '<s4HH out in mist w^te*water treatment 

■ Blunts. The' Selective-4on ElectrcWe Methoais.pne of tJiree a^proved-^^Jtnods' 
Torvthls -determination. ^ ' - y ' , ^ 

E^NTRY LEVEL BEHAVIOR: The learner should haye completed Wje BBsic Skills-course 
' or have the 5ki.ll s t^ht there ' \:, t - " 

A.. IN^RUCTIONAL OBJECTIVE: — ' - • ' 

' 1/. Terminal BfeteVf^r : Th'^'learner'wilh exhibit proper „tectini que while - 
- determining the ampiohia-nitrogen content of a distilled ammonia sample. 

2 i. Conditions: .The' Vearn^fV^/will have the use of the r^latol EMP and all 
. -/ chemicals and equipment Hsted in^ tt. In addition the learner shogld be 
-given a copy of the EMP "Nitrogen, Ammonia Determination" for use in the 
distillation .procedure^shduld this be ftfquired, . • ' 

ted Performance, : ' The u^se of^ priiper technique in pfrforming the j:est 
be jud^j^^by ^he^^nstrdctor. ^ . — , • , ^ 

^INSTRUCTIONAL RKOURCES; * . ^ ^ ^ 

' '4 * ^ ^ ' * ^ 

1. i(\vai1agle Media/ ^ J974 EPA "Methods fqr Chemical Analysis of WatferCand Wastes. 
EMP .."Determination -of Ammonia by an Anmonia^ Selective' Ion Electrode^" 
"'x overheads or si ides of the flares printed in the EMP. 

Jted flediai : S^:i-de-.sequence on the Determination of Ammorvia by an 
inia Selective 'Ion,, Electrode. , ' - ^ * 

'jNSTpUCTICffjAL APPROACH (Sequencirtg) \ ^ - " ^ " . 

1\ Classroom (30- minutes) The Instructor should discuss, the advantages and 
disadvantages af His trig th^ electrode. Cover the procedures necessary to ; 
place .the electrode^ln operati6n including the calibration of the meter. 

LaboratoryiBriV^'^-cl^ssrbQin't^ minutes) Cover what the learner should - 
do' in tJia laboratory, IricludlniRhe. equipment^and use and preparation' 6f 
. standiftT* ' % ' 





3. Laboratory (40 mitiutes)' Determine thi* "ammoifiia contftP^ of a samp-Tfe whi|h h*s 
beeii^ previously dfst44j^^i \ ' * V 
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4. Classroom (5 minutes) Final .discussion of the procedure. 
D. IPW EQtflPMENT AND SUPPLY REQUIREMENTS: {2 standards. 2 samples) 
1. For each student: 




. 1 apron 

• 4 bakers,, glass, J 50 ml • 

1 cylinder, .gr^a ted, ^»lt)0 ml 
M pair safety '^^^ 



{^es 



1 peaciK wax 
1 pipet bulb 



4^ 



1 pipet, 1 ml vol<imetr jc . . 
.;..l stir plate ^rid^bar 
1 wasti bottl-e ' . 

2. Shared^ • ' / 

- ' 1 Orion* Specif it Ion Meter; Model 401 , 407 or:407A per 3 students 
if can alternate use-with t)^^er lab wqrk. , ' 
1 •Orion* Anmonia Electrode^ Mod* 95-10 per 3 students if^^ltarnating 
lab work. ' ' 



E. IPW Reagent Requiremejits: 

(minimiJll adftjnts per student), 
100 ml O.Kmg NH.-N/liter ^ 



100 ml 1.0 mg iWX-N/Titer ^ , ' f )\^ 

100 ml » sample^ne, concentration- between 0.01, to^l.O rhg NH^-N/l ilter/ 
100 ml sample two; concentration betWeen^O.Ol to ].0 mg Nh^-N/I it:tfr- 
ml 4pdium hydroxide 10 W * ' , ^ ^ 

500. 



4 ml jodium hydroxide 10 W 

^♦stilled water, ammonia -free 



'iir 



1^ # 



Mention of af partict|flac brand name does ^not constit^ite fendorsement 
by the 0. S. ^Environmental Protection Agency. 
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